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Enclosed please find an original and 13 copies of UNS Gas, Inc.’s (“UNS Gas” or the 
“Company”) proposed Demand-Side Management (“DSM”) Program Portfolio Plan 2008- 
2012 (the “Portfolio”). UNS Gas filed a substantively similar portfolio in its recently heard 
rate case in Docket No. 0-04204A-06-0463 (the “Rate Case Docket”). The Company 
understands that several parties to that proceeding would prefer to consider the DSM 
programs in a separate proceeding and thus, UNS Gas files the enclosed Portfolio in this new 
docket (the “DSM Docket”). The enclosed Portfolio reflects many of the recommendations 
made by parties in the Rate Case Docket and has been further refined after additional 
consideration by the Company. 

While U N S  Gas is amenable to consideration of the individual DSM programs in a 
separate DSM Docket, the Company reiterates that fbnding for DSM programs through the 
DSM Adjustor Mechanism was considered in the Rate Case Docket and it is the Company’s 
understanding that determinations regarding the DSM Adjustor Mechanism will be made in 
that docket. In the Rate Case Docket, the Arizona Corporation Commission (“Commission”) 
Staff and UNS Gas agreed that the DSM Adjustor Mechanism was appropriate and proposed 
initial fimding for the DSM Adjustor Mechanism. UNS Gas requests that the testimony of 
Denise Smith in the Rate Case Docket be incorporated by reference into this DSM Docket. 

In addition, UNS Gas understands that the Staff would like to further examine the 
costs of the Company’s proposed baseline study. The Company believes Commission Staff’s 
position to be generally in favor of a baseline study, with cost recovery through the DSM 
Adjustor Mechanism. In order to allow sufficient time for Commission Staff to review the 
costs of the proposed baseline study, the Company proposes that such costs be included in the 
first year true-up of the DSM Adjustor Mechanism. 

The Company requests that the Portfolio be considered and approved in its entirety. If 
the Commission would rather evaluate each program individually, the Company requests that 
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the programs be considered in the following order: ( I )  the Low-Income Weatherization 
Program, to begin the increased fimding for the agencies who support those low-income 
customers that need weatherization measures as soon as possible, (2) the Efficient Home 
Heating Program, to begin prior to the 2007 winter heating season, (3) the Energy Smart 
Homes Program, and (4) the Commercial and Industrial Facilities Gas Efficiency Program. 

The Company appreciates the Commission’s consideration of its Portfolio. UNS Gas 
supports timely implementation of DSM programs, resulting in earlier energy savings for 
customers and associated benefits for the state of Arizona. As always, the Company is 
committed to continuing to work with Commission Staff and interested parties to implement 
DSM programs that make sense for UNS Gas’ customers. 

Sincerely, 

Michelle Livengood 

Enclosures 

cc: Chairman Gleason 
Commissioner Mundell 
Commissioner Pierce 
Commissioner Hatch-Miller 
Commissioner Mayes 
Ernest Johnson, Esq., Director, Utilities Division 
Christopher C. Kempley, Esq., Chief Counsel 
Lyn Farmer, Esq. Chief Administrative Law Judge 
Ms. Barbara Keene, Utilities Division 
Mr. Ray Williamson, Utilities Division 
Ms. Julie McNeely-Kinvan 
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1. Introduction 

Total Resource Cost Test Portfolio Benefits 
Total Resource Cost Portfolio Costs 

UNS Gas, Inc. (“UNSG”) is requesting approval of the portfolio of DSM programs presented in this 
plan (the “DSM Portfolio Plan”). This DSM Portfolio Plan provides an overview of DSM programs 
that UNSG proposes to implement to provide savings and net benefits for UNSG customers. 

$11,352,085 
$7.742.288 

2. DSM Portfolio Performance Costs, Savings and Net Benefits 

Societal Cost Test Portfolio Benefits 
Societal Cost Test Portfolio Costs 

UNSG proposes to implement a DSM Portfolio Plan designed to reduce the use of energy by encouraging 
its customers to implement certain energy-efficiency products, services or practices. The proposed 
programs are designed to influence residential and non-residential customers to adopt energy efficiency 
measures through a combination of rebates, technical assistance and training, and consumer education. 
While the focus of the programs is on reducing the use of natural gas, some of the programs will likely 
result in electric energy savings as well and those savings have also been estimated and included in the 
analysis of the programs. 

$14,505,800 
$7.742.288 

Exhibit 1 summarizes the proposed budget and expected energy savings as a result of program activities 
from 2008-2012. Exhibit 2 summarizes program net benefits of the programs from 2008-2012 from the 
perspectives of the Total Resource Cost (“TRC”) and the Societal Cost (“SC”) tests’. These tests are 
described in more detail below. 

Total Resource Cost Test - Portfolio Level 
Total Societal Cost Test - Portfolio Level 

Exhibit 1 
DSM Portfolio Budpets and Estimated Savines 2008-201 2 

1.47 
1.87 

Annual Coincident 
Program Budget Therm 

0.10 0.04 1,053 

Exhibit 2 
DSM Portfolio Net Benefits 2008-2012 

I Total Resource Cost Portfolio Net Benefits 1 $3.609,797 1 

I Societal Cost Test Portfolio Net Benefits I $6.763.5 13 I 

Total Net Benefits are equal to Total Societal Benefits minus Total Societal Costs. Total Societal 
Benefits are equal to the avoided costs of demand and energy savings over the life of the efficiency 
measures, and Total Societal Costs include all program costs including the cost of program development, 
administration, measurement, evaluation and research. 

The total resource costs and societal costs include $150,000 in custonier tracking database costs expected to be I 

incurred in 2008. 

3 



3. Description of Proposed Programs 

The DSM Portfolio Plan includes a range of programs designed to provide all of UNSG’s customer 
segments with opportunities to reduce demand, save energy and reduce energy costs. The programs are 
designed to provide options for improving the energy efficiency of existing residential homes, residential 
new construction projects, residential low-income homes, and commercial and industrial (,‘C&I”) Gas 
Efficiency. New commercial construction projects can participate in the C&I Gas Efficiency program. 

This section includes a brief description of each proposed DSM program. Detailed program descriptions 
are provided in the Attachments hereto, including information about (1) program concepts; (2) target 
markets; (3) baseline conditions; (4) customer eligibility; ( 5 )  program rationales; (6) program objectives; 
(7) products and services provided; (8) delivery strategy and administration; (9) marketing and 
communications; (1 0) implementation schedules; (1 1) monitoring and evaluation plans; (1 2) program 
costs; (13) estimated energy savings; and (14) program cost effectiveness. Exhibit 3 shows the list of 
programs included in this plan: 

Exhibit 3 

3.1 Residential Efficiency Programs 
Proposed residential efficiency programs included in the DSM Portfolio Plan are described below 

Low-Income Weatherization Program 
This DSM Portfolio Plan proposes an expansion and modification of the current Low-Income 
Weatherization (“LIW”) Program. The LIW Program will continue to provide qualifying residential low 
income customers with funding assistance for the installation of measures that improve the energy- 
efficiency of their homes. However, the new Program will offer an expanded set of efficiency measures 
and services. The primary goal of the LIW Program is to provide financial assistance to install measures 
that improve comfort and reduce overall energy consumption for eligible customers. Steps taken through 
this Program will reduce electric and gas bills and provide eligible customers with more disposable 
income for other needs. 

The LIW Program is fuel neutral in that weatherization measures approved for the homes will result in a 
reduction of both electric and gas consumption. Most homes in this Program have either no cooling 
because of climate conditions or they have evaporative cooling and gas or electric space heating; 
therefore, the Program is not expected to significantly reduce summer peak load but it will be an effective 
Program in reducing consumption of natural gas. The main social benefits of the Program will be the 
reduction of gas and electric heating bills for low-income customers. UNSG has not formally tracked 
Program activities in the past but will develop a tracking system for the new Program to quantify 
measures installed, energy savings realized, and report on Program achievements. 
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Changes to the LIW Program include: (1) increased funding to weatherization agencies; (2) an expanded 
list of weatherization measures allowed in each home; (3) inclusion of compact fluorescent lighting 
(“CFL”) and low-flow shower, faucet aerators, and water heater blankets to be installed in every low- 
income home that also qualifies for emergency repair funding; and (4) an increase in the reporting 
functions so agencies must report each measure installed in the homes. The new Program will allow 
UNSG to calculate and verify energy and demand savings from the LIW Program and report those 
savings in future years. However, this analysis does not include the positive and unquantifiable effects of 
leveraging federal and state funding for other improvements to the homes which further reduce energy 
consumption and improve occupant comfort and safety. For a detailed Program description, see 
Attachment 1. 

Energy Smart Home Program 
The UNSG Energy Smart Homes (“ESH) Program will emphasize the whole-house approach to 
improving health, safety, comfort, durability and energy efficiency. The Program will promote homes 
that meet the 2006 Environmental Protection Agency Department Of Energy (“EPA/DOE”) Energy Star 
Home@ performance requirements. To encourage Program participation by builders, the Program will 
provide incentives to home builders for each qualifylng Energy Star Home@. Required on-site inspections 
and field testing of a random sample of homes to meet Energy Star Home@ performance requirements will 
be conducted by third-party RESNET certified energy raters selected by each builder 

Savings are based on heating, cooling and hot water energy use and are achieved through a combination 
of (1) building envelope upgrades; (2) high performance windows; (3) controlled air filtration; (4) 
upgraded heating and cooling systems; (5) tight duct systems; and (6) upgraded water heating equipment. 
New homes constructed through the Program will be eligible to display the Energy Star Home@ seal. The 
ESH Program will also encourage builders to install Energy Star@ labeled dishwashers, clothes washers 
and refrigerators. 

Builders will sign on as an EPA/DOE Energy Star Home@ partner and agree to adhere to all requirements 
of that Program. UNSG will provide training and education about building science and the whole-house 
approach to building homes, marketing and builder incentives. The training and education will be offered 
to homebuyers, builders, subcontractors and realtorshuilder sales agents. Training is aimed at increasing 
the applied knowledge of building science and energy efficient building practices to transform the market 
and improve construction practices in the UNSG service territories. Educational and promotional pieces 
and design tools will assist builders and associated trade allies (architects and engineers, sub-contractors, 
etc.) with the construction standards that meet or exceed the ESH Program standards. For a detailed 
Program description, see Attachment 2. 

Efficient Home HeatinP Proeram 
The proposed Efficient Home Heating Program provides prescriptive incentives to encourage residential 
and multi-family homeowners to invest in energy-efficient gas-fueled furnaces with a 90 percent or 
greater Annual Fuel Utilization Efficiency rating. UNSG will provide training, qualification and 
promotion for HVAC contractors who are knowledgeable and meet UNSG standards for the installation 
and operation of high-efficiency residential gas furnace systems. The Program will be promoted to 
UNSG’s residential customers, and will provide education for homeowners on the benefits of high- 
efficiency heating systems, and information on how to participate in the Program. For a detailed Program 
description, see Attachment 3. 
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3.2 Commercial & Industrial Efficiency Programs 
The DSM Portfolio Plan will encourage the installation of energy efficient gas-fueled equipment in 
existing C&I facilities in UNSG’s service region. The proposed Program is described below. 

C&I Gas Efficiency Program 
The C&I Gas Efficiency Program provides prescriptive incentives to owners and operators of non- 
residential facilities for energy-efficiency improvements in gas-fueled systems and equipment. 
Specifically, the Program provides incentives for high-efficiency space heating, service water heating, 
and commercial cooking equipment and systems. The Program will be available to UNSG’s existing 
non-residential gas customers, including schools and governmental buildings. The Program will provide 
limited technical assistance and education for facility owners and operators on the benefits of high- 
efficiency equipment and systems, and how to participate in the Program. For a detailed Program 
description, see Attachment 4. 

4. Budget 

UNSG is proposing to spend a total of $5.48 million dollars on energy-efficiency DSM programs 
collectively from program years 2008-20 122. The proposed budget maximizes the amount of program 
funds that go directly to customers through rebates and incentives, training and technical assistance, and 
consumer education. This DSM Portfolio Plan also takes into account the realities of DSM program start- 
up costs and h d s  needed to adequately plan, develop, deliver and evaluate quality programs. It typically 
takes two years or more to ramp up programs and achieve significant customer participation levels and 
program savings, and the DSM Portfolio Plan accounts for program ramp-up costs over the 2008-2009 
time period. Over the ramp up period through 2009, UNSG expects that on average 55% of the program 
costs (depending on the program) will benefit customers directly in the form of incentives, training or 
education. Once the program has reached maturity, UNSG expects that approximately 60% of total 
program costs will go directly to customers. The balance of budget expenditures will be applied to 
program administration. Program administration expenses include all non-incentive expenses, including 
UNSG internal staff expenses, marketing and communications expenses, implementation contractor fees 
and expenses, measurement, evaluation and research, and other direct expenses attributable to the 
programs. 

Incentive levels and other program elements will be reviewed and modified as needed during the first year 
from the approval date of this program, and periodically thereafter. Such modifications will be reported 
in the mid-year and year-end reports submitted to Staff. 

For the purposes of presenting the proposed budgets for this DSM Portfolio Plan, the program budgets 
have been broken into the following categories: 

Rebates and Incentives - Funds that go toward customer rebates and incentives, and installation of 

Training & Technical Assistance - Funds that are used for energy-efficiency training and technical 

Consumer Education - Funds that are used to support general consumer education about the benefits 

measures. 

assistance. 

of energy-efficient improvements and load management options. 

This does not include $150,000 in customer tracking database development costs expected to be allocated to the 
UNSG portfolio in 2008. 
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Program Implementation - Program delivery costs associated with implementing the program, 
including implementation of contractor labor and overhead costs as well as other direct program 
delivery costs. 

0 Program Marketing - All expenses related to marketing the program and increasing DSM consumer 
awareness and participation. 

0 Planning & Administration - Costs related to planning, developing and administering the programs, 
including management of program budgets, oversight of implementation contractors, program 
coordination and general overhead expenses. 

0 Measurement, Evaluation, and Research - Program expenses related to conducting measurement 
and evaluation of savings attributable to the program and program operational efficiency, as well 
as related research activities. 

___ 
Total 

Administrative 
and O&M Total 

cost Marketing Total Direct 
Program Allocation Allocation Implementation 

Exhibit 4 below shows a summary roll-up of the anticipated budgets for each program by cost category for 
program years 2008-2012. Exhibit 5 presents the total annual budget for each program over the planning 
period from 2008-2012. Detailed annual budgets for each program year are included in the Attachments. 
These budgets represent UNSG's best estimate of spending, however, it is inevitable that some programs will 
achieve greater participation than others, and these budgets may need to be adjusted accordingly on an annual 
basis to maximize the effectiveness of the overall DSM Portfolio Plan. 

- ____ _ _  - 

Total 
EM&V 

cost 
Allocation Total Cost 

Exhibit 4 
2008-2012 DSM Portfolio Budgets by Cost Category 

Low-Income Weatherization 
Energy Smart Homes 

$487,665 $24,082 $602,056 
$336,017 $418,552 $1,413,489 $61,779 $2,229,837 
$90,308 $0 

Total 
'YO of Cost By Category 

$270,389 I $181,098 I $1,081,199 1 $60,055 I $1,592,741 I 1 Efficient Home Heating 

$898,462 $758,924 $3,640,686 $188,3 89 
16.4% 13.8% 66.4% 3.4% 

C&I Facilities Gas Efficiency I $201,747 I $159,274 I $658,333 I $42,473 I I $1,061,827 I 
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Exhibit 5 
2008-2012 DSM Portfolio Budgets by Year 

C&I Subtotal 
Total 

$200,000 $206,000 $212,180 $218,545 $225,102 $1,061,827 
$1,033,400 $1,064,402 $1,096,334 $1,129,224 $1,163,101 $5,486,461 

5. Program Energy Savings and Benefits 

UNSG has estimated the energy savings, costs, net benefits, and environmental benefits associated with each 
of the programs included in the proposed DSM Portfolio Plan. The following sections describe the energy 
savings, cost-effectiveness, and environmental benefits that are expected to accrue from the program. 

5.1 Portfolio Energy Savings, Costs and Net Benefits 

In preparing this DSM Portfolio Plan, UNSG examined energy efficiency measures that are applicable to gas- 
fueled end use applications (electric and gas efficiency measures were examined for the low-income program) 
and provide a broad set of natural gas savings opportunities in all of UNSG’s customer sectors. The analysis 
included a detailed energy savings and a cost effectiveness analysis of each measure, as well as each program 
as a whole. In order to complete the analysis, UNSG assembled data on baseline and energy efficient 
performance of each measure technology as well as a range of other technical and financial data including: 

0 UNSG avoided cost data; 

0 Discount rates; 

0 Effective Useful Lifetimes (“EULs”) for each measure; 

0 Incremental and installed measure costs for each measure; and 

0 Projected participation rates for each program over the projected program life presented in this plan. 

For the analysis of net program benefits, UNSG has used avoided cost savings that will result from the 
expected energy savings generated by each DSM program in the proposed DSM Portfolio Plan for measures 
implemented from 2008-2012. Levelized avoided cost data for a 20 year planning horizon was developed for 
use in the cost effectiveness analysis. UNSG has evaluated the cost effectiveness of each measure and each 
program as a whole using the Ratepayer Impact Measure (“RIM”) test, the TRC test, and the SC test. The SC 
test is a variant of the TRC test and differs from the TRC test by including the valuation of environmental 
benefits and using a societal discount rate instead of the market discount rate used for the TRC. A societal 
discount rate of 5% was used in the computations of the SC test. For the analysis of the portfolio of 
programs, UNSG quantified the expected environmental benefits resulting from measures installed through 
the program although they were not monetized for the purposes of cost-effectiveness testing. 
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Exhibit 6 provides estimates of the expected annual energy savings for each proposed DSM program and a 
summary of the net benefits (electric demand and energy savings were estimated for the Energy Smart Homes 
and low income programs only). In addition to the estimated savings and benefits shown in Exhibit 6, the 
DSM Portfolio Plan is anticipated to produce other societal benefits based on the utility cost of capital. 
Exhibit 7 shows an estimate of the carbon dioxide air emission reductions that are expected as a result of the 
implementation of the measures promoted by the programs. Significant additional benefits which are 
expected to accrue to UNSG customers include increased levels of service, non-energy benefits such as 
increased comfort, and support for low-income households. 

____ 
Coincident 

Energy Capacity Energy Program Societal Societal 
Savings Savings Savings Budget Benefits Costs3 

Program (Therms) (MW) (MWh) ($000) ($000) ($000) 

Exhibit 6 
Electric Savings and Benefits 

2008-201 2 Programs 

Net 
Benefits 
($000) 

C&I Subtotal 
Total Portfolio 

LOW Income Weatherization I 16,603 1 0.02 I 245 I $602 I $266 1 $602 I -$336 
Enerzv Smart Homes 1 586.210 I 0.00 I 781 I $2.230 1 $5.550 1 $3,965 I $1,584 

10 $1,062 $3,085 $1,545 $1,540 
1 S67.632 0.04 1.053 $5.486 $11,352 $7,592 $3,760 

462,223 0.01 

1 Efficient Home Heating 1 502,596 I 0.01 I 16 I $1,593 I $2,452 I $1,480 I $972 

1 C&I Facilities Gas Efficiency 1 462,223 1 0.01 I 10 1 $1,062 1 $3,085 I $1,545 1 $1,540 

In addition to the gas savings and benefits, additional energy savings resulting from programs in the DSM 
Portfolio Plan include 1,053 MWh of electricity and 0.04 MW of coincident demand, primarily from energy 
efficient packaged gas heating / air conditioning systems to be installed through the Efficient Home Heating 
and C&I Facilities Gas Efficiency Programs. 

Societal costs do not include $150,000 in customer tracking database development costs expected to be allocated to 
the UNSG portfolio in 2008 
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Exhibit 7 
DSM Benefit Cost Test 

2008-2012 Programs 

Total 
Resource Societal 

Program Cost Test Cost Test 

Kate Payer 
Impact 

Measure 
Test 

Low Income Weatherization 

1 Efficient Home Heating 1 1.66 I 2.07 I 0.33 I 

0.44 0.54 0.34 

5.2 Environmental Benefits 

Enerrrv Smart Homes 1.40 

In preparing this DSM Portfolio Plan, UNSG has estimated the environmental benefits, as avoided C 0 2  
emissions and avoided water use, expected to result from measures installed as a result of the portfolio of 
DSM programs. Based on the direction of ACC staff, UNSG is reporting environmental benefits in this plan 
but has not monetized the benefits for the purposes of cost effectiveness analysis of measures and programs. 
The environmental reductions are based on the energy savings of all program measures over their expected 
useful lifetimes. 

1.84 0.55 

The factors used to calculate the DSM Environmental Benefits are shown in Exhibit 8. The C02 value for 
natural gas savings is derived from EPA's publication of Emission Factors, AP-42, jth Edition. Although 
UNSG's customers utilize various types and sizes of natural gas combustors, conversion of fuel carbon to C02 
is largely independent of combustion type and size. The C 0 2  values for electricity savings and water savings 
are based on Arizona Public Service Company's estimates as presented in the "APS Demand Side Management 
Program Portfolio 2005-2007" at page 20. 

Exhibit 8 
Environmental Benefits Factors 

I Water Saved I 233 I GallonsMW-hour I 

Exhibit 9 shows the estimated C 0 2  emissions avoided over the expected lifetime of all measures installed as a 
result of the proposed DSM Portfolio Plan. 
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Exhibit 9 
DSM Estimated Environmental Benefits 

2008-2012 Programs 

Efficient Home Heating 
Residential Subtotal 
C&I Facilities Gas Efficiency 

2973 3758 
7,000 242,928 
2,732 2,273 

Total I 9,732 

6. Program Marketing and Delivery 

245,200 

This section of the DSM Portfolio Plan presents UNSG’s proposed marketing and communications strategy, 
and implementatioddelivery plan. 

6.1 Program Marketing and Communications 

This DSM Portfolio Plan includes targeted marketing and communication of program offerings and benefits 
to encourage participation among customers, key market players and trade allies. The objective of the 
marketing and communications strategy is to make customers and key market actors aware of the program 
offerings and benefits, and to influence their decision making at the time of purchasing or installing gas- 
fueled energy systems or equipment in favor of choosing more energy efficient options. 

The specifics of the marketing strategy depend on the program, but generally include a mix of internet, print 
media, radio, direct contact, direct mailings, bill inserts and presentations depending on the market to be 
reached. The program descriptions in the Attachments describe the proposed approach for each program. 

6.2 Program Delivery and Implementation 

UNSG proposes that programs be implemented using a mix of both in-house and outsourced resources. 
UNSG will likely outsource the implementation of the C&I Facilities Gas Efficiency Program as well as field 
verification inspections of measure installations. The delivery of the LIW Program will also be outsourced to 
community action agencies. This enables UNSG to take advantage of outsourced experts who have 
implemented similar programs in other areas, while also using in-house resources where appropriate. For all 
programs, UNSG will retain responsibility for program administration, measurement and evaluation, and 
reporting activities. UNSG intends to issue Requests for Proposals (“RFP”) to qualified firms for all 
significant activities that will be outsourced. 

Exhibit 10 provides a timeline that shows key dates and program implementation activities. For a 
detailed description of the proposed implementation schedule and implementation models for each 
individual program, see the program descriptions included in the Attachments. 
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Exhibit 10 
Program Development and Implementation Timeline 

2008-201 2 

7. Program Measurement, Evaluation and Research 

Measurement, evaluation and research (“MER’) is an integral component part of the proposed DSM 
Portfolio Plan. UNSG will select a MER contractor at the same time it selects outsourced implementation 
services. UNSG will develop deemed savings values for all measures promoted by the program. UNSG 
will develop a database traclung system for monitoring program progress, and use the deemed savings 
values for tracking and reporting of program savings. UNSG will also adopt an integrated data collection 
strategy to support program management and MER activities. Integrated data collection requires that the 
data necessary to support program management and evaluation activities be collected throughout the 
course of program implementation. The integrated data collection process will provide UNSG with the 
capacity to assess program progress and savings achievements on an ongoing basis. MER activities are 
expected to include: 

Verification that energy-efficiency measures are installed as expected; 

Impact analysis to compute the savings that are being achieved; 

Cost-effectiveness analysis; and 

Process evaluation to indicate how well programs are working to achieve objectives. 

The MER contractor will work directly with UNSG and implementation contractors to ensure that the 
program design, database systems, and implementation processes will collect the necessary data for MER. 
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Low Income Weatherization Program 

UNSG Low Income Weatherization Program 

Program Concept and Description 

Customers who receive weatherization assistance live with poverty level incomes ($10,210 for a 
household of one; $20,650 for a household of four- as adjusted from time to time). Utilities typically 
consume a larger portion of the low-income family’s income than they consume of the higher income 
family’s income. Low-income persons must often make monthly decisions as to whether to pay rent or 
mortgage, pay utilities, or buy food. 

UNSG recognizes that many low-income customers live in older homes or mobile homes built when 
energy prices were low and energy efficient construction methods were not recognized. Many of these 
homes require significant repair to improve the livability of the structure and to incorporate some level of 
energy efficiency. The primary goal of the Low-income Weatherization (“LIW”) Program is to provide 
financial assistance to install measures that improve comfort and reduce overall energy consumption for 
eligible customers. Steps taken through this program will reduce electric and gas bills and provide 
eligible customers with more disposable income for other needs. 

The LIW Program is fuel neutral in that weatherization measures approved for the homes will result in a 
reduction of both electric and gas consumption. Most homes in this program either have no cooling 
source due to the weather patterns in the area or they have evaporative cooling and gas or electric space 
heating; therefore, the program is not expected to significantly reduce summer peak load but it will be an 
effective program in reducing consumption of natural gas. The main social benefits of the program will 
be the reduction of gas and electric heating bills for low-income customers. 

Target Market 

Promotion of the LIW Program is conducted by four agencies in the UNSG service territory: (1) Northern 
Arizona Council of Governments (“NACOG’); (2) Coconino County Community Services (“CCCS”); (3) 
Western Arizona Council of Governments (“WACOG’) and (4) Southeastern Arizona Community Action 
Program (“SEACAP”). UNSG is proposing to increase available funding from $7 1,500 annually to 
$1 13,400 annually. Bill payment assistance is also available through the UNSG Warm Spirit program 
and UNSG provides the CARES pricing plan for low-income customers. 

The target housing market is composed primarily of older mobile homes but also includes single family 
homes constructed of slump block andlor wood fi-ame construction. All homes must receive gas service 
from UNSG. Income for participants must meet the guidelines established by the Arizona Department of 
Energy Weatherization. All participants must have household income levels at or below 150% of the 
poverty level. Eligible customers who are not already on the UNSG CARES Pricing Plan will be 
encouraged to participate in the CARES Pricing Plan. 

Current Baseline Conditions 

Customers who meet the income guidelines established by the Arizona Department of Energy 
Weatherization predominately live in housing projects comprised of older style mobile homes or older 
style single family residences constructed of wood frame or slump block. Each region in the UNSG 

1 
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service territory may differ in the type and age of construction but one thing in common is that caulking 
and weather-stripping as well as heating, cooling and water heating equipment will be severely degraded. 
Many homes will not meet even minimum code requirements for electrical, mechanical, or plumbing. 

Program Eligibility 

All existing single family homes and mobile homes that receive gas service from UNSG, with household 
income at or below the guidelines established by the Arizona Department of Energy Weatherization will 
be eligible for participation. Homes must be owner-occupied or owners who have rental property 
occupied by low-income participants must sign off to approve any work completed by agencies. All 
participants must have household income levels at or below 150% of the poverty level. 

NACOG, CCCS, WACOG and SEACAP will determine the customer priority based on a number of 
factors including but not limited to: 

No heat (winter) or no cooling (summer) is high priority; 

Age (80 or above or households with children age 10 or under receive high priority); 

Doctor recommendations due to physical handicap or illness receives high priority; and 

Number of people in household. 

NACOG and WACOG also conduct work related to Emergency Home Repair. These homes may not 
necessarily require weatherization measures, but UNSG believes they present additional opportunities for 
agencies to include some basic and quick installations of energy saving measures. UNSG will request 
installation of low-flow shower heads, faucet aerators, CFL’s and hot water heater blankets, if necessary, 
when agencies complete Emergency Home Repair work. UNSG believes that these additions during an 
Emergency Home Repair visit add value to each customer and bolster energy and demand reductions. 

Program Rationale 

State, local, and federal b d i n g  available to non-profit agencies for assistance to low-income customers 
falls far short of the need that currently exists. Available funding also limits the amount of dollar benefit 
per household, the type of work it is used for and the amount of dollars allowed for program 
implementation and administration. Agencies also are limited on the number of homes they can 
weatherize each year because of a shortage of skilled labor to complete the necessary work, funding to 
add skilled labor, and the ability to find competent and honest outside contractors to complete the work. 

UNSG funding allows agencies the ability to leverage other funds provided by the Federal Department of 
Energy (“DOE) and the Low Income Home Energy Assistance Program (“LIHEAF”’). UNSG funding 
allows agencies to complete additional home repair, equipment repair or replacement, and nominal 
weatherization steps that impact energy consumption. Data provided by NACOG indicates that low- 
income customers that it serves receive $2.32 of energy efficiency improvements for every $1.00 funded 
by UNSG because of the ability to leverage other funds. As a result, agencies are able to complete more 
thorough repair or renovation on each home. 

2 
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0 Allow up to $2,000.00 per residence for weatherization, equipment repair, etc. for low-income 

0 Increase the number of homes weatherized or the extent of repair completed at each home; 

0 Lower the average household energy costs for low-income customers; and 

Improve the quality of life for customers in low-income neighborhoods. 

customers; 

Products and Services Provided 

Analysis has been completed on a defined list of energy efficiency measures to determine energy and 
demand impact. This list is included as the measure level energy savings analysis in Appendix 2. 
Agencies will be allowed to use UNSG funding for any item on the approved list up to the maximum 
allowance of $2,000 per home. Agency representatives will determine which items should be installed in 
each home. Some agencies limit measures installed to only those measures that contribute a minimum of 
20% energy savings due to LIHEAP requirements. Other agencies are limited to assistance for equipment 
repair andor replacement. 

Agencies will be asked to install certain energy saving products in any home they enter through the 
emergency repair and/or flood repair programs. This will support an increase in installation of low-flow 
shower heads, faucet aerators, CFLs or hot water heater blankets. 

Delivery Strategy and Administration 
0 Promotion of the LIW Program will occur through NACOG, CCCS, WACOG and SEACAP; 

0 Funding will be provided to agencies from UNSG upon documentation of work completed; 

0 NACOG, CCCS, WACOG and SEACAP will determine participant eligibility and priority and will 

0 NACOG , CCCS, WACOG and SEACAP will provide program administration, marketing, 

complete all work; and 

planning, coordination, labor, materials, equipment and entering results into tracking software. 

Marketing and Communications 

When appropriate, UNSG employees inform customers about the program, local Department of 
Economic Security (“DES”) representatives make referrals, health care service agencies and individual 
case workers also make referrals. UNSG provides a page on its Web site that directs interested parties to 
call the NACOG, CCCS, WACOG or SEACAP. 

3 
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Program Implementation Schedule 

UNSG intends to continue the existing LIW Program until the implementation of any new program 
elements. This will provide time to transition agencies to new program elements following approval by 
ACC. 

The following table shows the estimated timeline for key program activities by quarter assuming program 
approval by the ACC by the third quarter of 2007: 

Table 1. Program Implementation Schedule 

Monitoring and Evaluation Plan 

The current LIW Program generated no claims from UNSG of energy savings because individual 
measures were not tracked. Development of the new program, however, will include calculations for 
energy savings and therefore work completed at each location will be tracked. UNSG plans to pursue 
development of an on-line process agencies can use to provide information of each measure installed with 
appropriate address, dates, and other information. 

UNSG will adopt a strategy that calls for integrated data collection that is designed to provide a quality 
data resource for program tracking, management and evaluation. This approach will entail the following 
primary activities: 

Database management - As part of program operation, UNSG will collect the necessary data 
elements to populate the tracking database and provide periodic reporting. 
Integrated implementation data collection - UNSG will work with the implementation 
contractor to establish systems to collect the data needed to support effective program 
management and evaluation through the implementation and customer application processes. The 
database tracking system will be integrated with implementation data collection processes. 
Field verification - UNSG will conduct field verification of the installation of a sample of 
measures throughout the implementation of the program. 
Tracking of savings using deemed savings values - UNSG will develop deemed savings values 
for each measure and technology promoted by the program and periodically review and revise the 
savings values to be consistent with program participation and accurately estimate the savings 
being achieved by the program. 

0 

0 

This approach will provide UNSG with ongoing feedback on program progress and enable management 
to adjust or correct the program measures to be more effective, provide a higher level of service, and be 
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Internal Marketing Expense 
Subcontracted Marketing Expense 

more cost beneficial. Integrated data collection will provide a high quality data resource for evaluation 
activities. 

$0 
$0 

Program Budget (Future) 

Hardware & Materials 
Rebate Processing & Inspection 
Total Direct Installation Cost 

The 2008 program year annual budget of approximately $1 13,400 will be allocated as shown in Table 2, 
while Table 3 provides the expected program budgets through 2012. Allowing for a 3% annual inflation 
rate, the average annual budget is approximately $120,4 1 1. Appendix 1 provides addition details on the 
2008 budget. 

$0 
$2,756 

$91.854 

I Travel & Direct Exnenses I 

EM&V Overhead 
Total EM& V Cost 

I Overhead I 

$454 
$4,53 6 

1 Total Marketing Cost 
CI 

$56,343 
To tal Direct lniplenientation 
Iinansial  Inccnti\vs 

~ 

. -. 

Estimated Energy Savings 

UNSG expects that, on average 42 low income customers will be served annually throughout UNSG 
service temtory through a combination of all four agencies. The energy savings from this activity are 
presented in Table 5 .  Appendlx 2 provides further information about estimated energy savings for each 
measure, including the measure and program level benefit cost analysis. The average per site energy 
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Number of customers 
Non-coincident peak (kW) 
Coincident peak (kW) 
Energy Savings (kWh) 

savings of approximately 1,167 kWh and 79 Therms are expected to reduce customer bills by 
approximately 15% and 16%, respectively, and save $206 annually. 

Table 4. Low Income Weatherization Proeram Annual Energv Savings 

40 41 42 43 45 
15 16 16 16 17 
3 3 4 4 4 

46,178 47,564 48,991 50,460 5 1,974 

C o r  Emissions Avoided 210 I Tons 

1 Energy Savings (Therms) I 3,127 1 3,221 1 3,318 I 3,417 I 3,520 1 

Water Saved 

As a result of the energy savings shown above, it is estimated that the program will produce 
environmental benefits through avoided emissions and avoided water use. The estimated additional 
benefits from 2008 - 2012 are presented in Table 5. 

57.124 Gal 

Cost Effectiveness Tests I TRC 

Note: A portion of the COz, and all of the water benefits are related to electricity savings and are based on 
Arizona Public Service Co. estimates as presented in the “ A P S  Demand Side Management Program 
Portfolio 2005-2007” p. 20. 

SC RIM 

Program Cost Effectiveness 

BenefidCost Ratio 

The cost effectiveness of each measure and the program as a whole was assessed using the Total 
Resource Cost (“TRC”) test, the Societal Cost (“SC”) test and the Ratepayer Impact Measure (“RIM”) 
test as defined by the California Standard Practice Manual. Measure analysis worksheets showing all 
energy savings, cost and cost-effectiveness calculations are included in Appendix 2. 

0.44 0.54 0.34 

The cost effectiveness analysis requires estimation of: 

net demand and energy savings attributable to the program; 

UNSG program administration costs; 

the present value of program benefits including UNSG avoided costs over the life of the measures; 

UNSG lost revenues. 

and 

Table 6 provides a summary of the benefit/cost analysis results for this program. A detailed benefiucost 
analysis is presented in Appendix 2. 

Table 6. Benefit-cost Analvsis Results 

Table 7 provides addition program and financial assumptions, by measure category, used to derive the 
program level cost-benefits. Additional details for each measure category can be found in Appendix 2. 
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Table 7. Other Financial i - -  __ 

PROGRAM DATA 
Conservation Life (vrs): 
Program Life (yrs): 
Demand Avoided Costs 

Summer Energy Avoided 
Costs ($/kWh): 
Winter Energy Avoided 
Costs ($/kWh): 
Levelized Therms: 
Admin. Costs: 

~ 

TRC Discount Rate: 
Social Discount Rate: 
NTG Ratio: 

5 1  5 1  5 1  5 1  5 1  5 1  5 

55.23 58.74 64.94 61.99 55.23 58.74 61.99 

0.0722 0.0707 0.073 1 0.0722 0.0722 0.0707 0.0722 

0.0701 0.0686 0.0707 0.0694 0.070 1 0.0686 0.0694 

0.8691 I 0.8920 I 0.9451 I 0.9194 I 0.8691 I 0.8920 I 0.9194 
31.34% 1 31.34% 1 31.34% I 31.34% I 31.34% I 31.34% I 31.34% 

! 

8.50% 8.50% 8.50% 8.50% 8.50% 8.50% 8.50% 
5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 
100% 100% 100% 100% 100% 100% 100% 

A detailed benefidcost analysis is presented in Appendix 4. 
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Subcontractor - Travel - Parking 
Subcontractor - Travel - Per Diem for Misc. Expenses 
Subcontractor Labor - Conference Attendance 
rravel - Airfare 
rravel - Lodging 
rravel - Meals 
rravel - Mileage 
Travel - Parking 
rravel - Per Diem for Misc. Expenses 

Travel & Direct Expenses 
Dverhead (General and Administrative) - Labor and Materials 
Equipment - Communications 

Appendix 1 - Program Costs 

$0 0.0% 
$0 8.0% 
$0 2.0% 
$0 14.0% 
$0 6.0% 
$0 3 .O% 
$0 1 .O% 
$0 0.0% 
$0 10.0% 

$0 100.0% 

$34 2.0% 
$1,701 
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Subcontractor Labor - Customer Equipment Testing and Diagnostics 

Subtotal Activity 
Hardware and Materials - Installation and Other DI Activity 
Audit Applications and Forms 
Direct Implementation Literature 
Education Materials 
Energy Measurement Tools 
Installation Hardware 

Labor - Facilities Audits I $827 I 30.0% 

$55 2.0% 

$2,756 100.0% 
$0 
$0 8.0% 
$0 20.0% 
$0 20.0% 
$0 10.0% 
$0 10.0% 

Subcontanctor Labor - Facilities Audits I $276 I 10.0% 

Materials - EM&V 

Subcontractor Labor - Curriculum DeveloDment I $138 I 5 .O% 

$204 I 5 .O% 

Subcontractor Labor - Customer Education and Training. I $138 I 5.0% 

Subcontractor Labor - EM&V $3,674 1 90.0% 

Subcontractor - Direct Imdementation Literature I $0 I 4.0% 

rubtotal EM& V Activity - Labor 
EM&V Overhead 

Subcontractor - Education Materials I $0 I 4.0% 

$4,082 100.0% 
$4.54 

Benefits - EM&V Labor 
3verhead - EM&V 
Subcontractor Overhead - EM&V 

$0 0.0% 
$227 50.0% 

$0 0.0% 
Subcontractor Travel - EM&V 
rravel - EM&V 

$0 0.0% 
$227 50.0% 
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Total EM& V 

Subtotal EM& V Overhead 

$4,536 

$454 I 100.0% 
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Program Concept and Description 

UniSource Energy Services (“UES”) is made up of both UNS Gas (“UNSG”) and UNS Electric 
(“UNSE”) utilities. UES is facing a tremendous increase in energy demand stemming from 
existing developer plans to build more than 200,000 new homes in Mohave County. One 
developer, Rhodes Homes, has a substantial amount of land and plans to develop more than 
130,000 homes. This increased activity is largely the result of a Hoover Dam bypass, scheduled 
for 2010 completion, which will significantly decrease travel time between Las Vegas, Nevada 
and Mohave County, especially Kingman. In short, developers’ existing plans - and the rapid 
sale of these lots - mean that Kingman will soon be a suburb of Las Vegas and Clark County, 
Nevada. This boom in homebuilding presents an enormous challenge for UES, who must meet 
the increased energy demands these new homes represent. Further, there is no existing energy 
code in UES territory to help the utility control energy demand. 

The Residential New Construction Program for UNSG will be marketed under the name of 
Energy Smart Homes (“ESH’). All future references to the actual UNSG program will be ESH. 
The UNSG ESH program will emphasize the whole-house approach to improving health, safety, 
comfort, durability and energy efficiency. The program will promote homes that meet the 2006 
EPA/DOE Energy Star Home@ performance requirements. Performance requirements differ by 
climate zone. Appendix 1 shows climate zones within UNSG service territory and Energy Star 
Home@ performance requirements for each climate zone (from www.energystar.gov). To 
encourage program participation by builders, the program will provide incentives to home 
builders for each qualifying ESH. Required on-site inspections and field testing of a random 
sample of homes to meet Energy Star Home@ performance requirements will be conducted by 
third-party RESNET certified energy raters selected by each builder. 

Educational and promotional pieces and design tools will assist builders and associated trade 
allies (architects and engineers, sub-contractors, etc.) with the construction standards that meet or 
exceed the ESH program standards. 

In 2005, UNSE contracted with ECOS Consulting to complete a comprehensive and updated 
analysis on the expected savings gained from ESH standards compared to current market 
conditions and building practices in Mohave County. Results of the 2007 analysis plus the 
addition of simulation results for Flagstaff completed by Summit Blue Consulting provide the 
basis for the energy and capacity savings used for the benefit cost analysis. Savings are based on 
heating, cooling and hot water energy use and are achieved through a combination of 1) building 
envelope upgrades; 2) high performance windows; 3) controlled air filtration; 4) upgraded heating 
and cooling systems; 5 )  tight duct systems; and 6) upgraded water heating equipment. 

New homes constructed through the program will be eligible to display the Energy Star Home@ 
seal. 

Builders will sign on as an Environmental Protection Agency / Department of Energy 
(“EPADOE) Energy Star Home@ partners and agree to adhere to all requirements of that 
program. UNSG will provide training and education about building science and the whole-house 
approach to building homes, marketing and builder incentives. The training and education will be 
offered to homebuyers, builders, sub-contractors and realtordbuilder sales agents. Training is 
aimed at increasing the applied knowledge of building science and energy efficient building 
practices to transform the market and improve construction practices in the UNSG service 
territories. 
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Target Market 

The target market is comprised of all individually metered new homes that receive gas service 
fiom UNSG. This includes home developments, townhomes and condominium projects where 
individual units are sold to homeowners and custom home projects. The program will be 
marketed to all builders within the UNSG service territory. 

Current Baseline Conditions 

A baseline study was completed by Ecos Consulting in February 2006 for UNSE to determine 
potential savings fiom a residential new construction program in Mohave County. The 
information gathered in this report is also valid for UNSG since both counties surveyed by Ecos 
are also within the UNSG service territory. The colder climates in UNSG service territory were 
not included in the Ecos report. However with the absence of adopted energy codes, UNSG 
believes the baseline construction standards will be similar. 

The UNSG service territory includes both rural and metro areas and a variety of baseline housing 
designs. In metro areas like Kingman and Flagstaff the market may be dominated by production 
home builders. In the resort areas of Pinetop and Prescott the market may be dominated by 
custom home builders. In other rural areas the market may be dominated by mobile homes. 

We believe builders in Pinetop, Prescott, Sedona and Flagstaff may already practice higher 
building standards than other builders due to the price-range, the cold climate, and the custom 
clients they work with. This market may be considered similar to the building standards shown in 
Lake Havasu. Builders in other UNSG service territories may produce only minimum code 
compliant homes similar to those found in Kingman. 

Climate factors are an important consideration in program design for any residential new 
construction program. Ecos compared key climatic data for sites throughout UNSG territory. It 
is important to note that gas savings can be secured through a residential new construction 
program and is the most important consideration for UNSG. 

UNSG contracted with Summit Blue Consulting to expand the simulations to include the same 
baseline home with Flagstaff weather data. The combination of results from the Ecos evaluation 
and the Summit Blue evaluation will be used in this report. Kingman weather and construction 
standards represents the average conditions for warm-weather areas served by UNSG and 
Flagstaff weather and construction standards represents the average for cold-weather areas served 
by UNSG. 

Throughout UNSG service territories, it is estimated that an average of 5,435 new units per year 
will be built from 2008 through 2012. 

Program Eligibility 

- Must be a builder of newly-constructed residential single-family residences 
(including townhomes, condominiums and duplexes) each served by an individual 
gas meter. 
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- New homes must be located within the TJNSG certificated service territory. 

Program Rationale 

The pace of residential new construction in Arizona is one of the biggest drivers of UNSG’s 
system load growth. In December 2004 and 2005 the residential sector of the UNSG customer 
base made up approximately 9 1% of total accounts and 67% total therm sales. It is useful to offer 
this type of energy efficiency program as the load will continue to be present on UNSG’s system 
for 50 plus years after initial construction. It is much easier and more cost effective to work with 
builders to implement energy efficiency at the time of construction rather than attempt retrofit 
efficiency after a home has been built. For many new home measures such as building envelope 
improvements, the benefits of energy efficiency upgrades will be sustained for the life of the 
home to produce cost effective savings. 

Program Objectives 

Reduce peak demand and overall energy consumption (gas and electric) in new 
homes; 
Incorporate EPA/DOE Energy Star Homes@ performance standards into the program; 
Stimulate construction of new homes that are inspected and tested to assure energy 
performance; 
Stimulate the installation of high SEER (14 or greater) air conditioning units and heat 
pumps for cooling climates; 
Stimulate the installation of high AFUE (90% or greater) furnaces in heating 
climates; 
Stimulate the installation of high efficiency water heaters; 
Stimulate the installation of Energy Star@ products; 
Achieve an annual participation of between 8% and 12% of new home units, with 
approximately 402 homes in 2008; 
Assist sales agents with promoting and selling of energy efficient homes; 
Provide information to help explain the benefits of energy efficient features; 
Train builder construction staff and subcontractors in advanced building science 
concepts to increase energy efficiency through improved design and installation 
practices; 
Increase homebuyer awareness and understanding of the benefits they receive from 
energy efficient building practices; and 
Educate builders who: 1) are not familiar with savings potential; 2) may be uncertain 
about performance associated with energy efficient construction standards; 3) may be 
concerned about high first costs for construction measures. 

Products and Services 
The Energy Smart Homes Program provides several products and service, including; 

- Promotion of builders and subdivisions that meet or exceed Energy Star@ 
performance standards; 
Builder and sub-contractor education and training; 
Educational and promotional materials for builders and new home buyers; and 

- 
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Meets ESH and Energy Star Homes’ performance standards 
including testing and inspection protocol. 

. Builder incentives for meeting Energy Star Homes@ performance standards, as shown 
in Table 1. 

$400 per home 

Table 1 : Energv Smart Homes Promam Prescrintive Incentives 
~ CJ c 

UES Energy Smart Home Program Incentives 

Delivery Strategy and Administration 

UNSG will provide program administration, marketing, planning, coordination of builder and 
contractor training and consumer education activities. Some program activities, such as training, 
incentive processing, and other program support may be provided in-house or through specialized 
vendors. 

Key industry relationships will include: (1) EPA/DOE Energy Star Homes@ for program 
branding and certification standards; (2) building Science trainers for training and education; (3) 
testing and inspection contractors approved by RESNET for third party performance verification 
and energy ratings; (4) the Arizona Energy Office for support in all areas; and ( 5 )  local code 
officials. 

UNSG will develop key trade ally relationships including: (1) builders; (2) energy experts able to 
provide design assistance and building energy simulation modeling; (3) HVAC Contractors for 
sizing, installation and start-up of HVAC systems; (4) fi-aming Contractors for framing and 
blocking detail to enhance insulation performance; and ( 5 )  insulation Contractors for insulation 
installed according to specifications. 

Program logic model is included in Appendix 4. 

Marketing and Communications 

The goal for marketing the ESH is to educate consumers on the benefits of Energy Star Home@ 
performance standards and promote builders who provide Energy Star Home@ products. 
Marketing is necessary to drive the consumers to homebuilders who adhere to these performance 
standards. As more consumers demand the product, more builders will choose to build to ESH 
standards. Higher participation by builders results in higher quality and more energy efficient 
homes being built in the UNSG service territory. 

UNSG will provide the following marketing and promotional support: 

For Builders: 

UNSG Web-site; and 
UNSG builder training events. 

Advertisements and article placements in builder trade publications; 
Direct sales through builder account representatives; 
Point-of-Sale materials and sales tools; 
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For Homebuyers: 
0 

0 UNSG Web-site; 
0 

Brochures or bill-stuffers. 

Advertisement or articles in targeted homebuyer publications; 

Point-of-Sale materials at sales offices and model homes; and 

Program Implementation Schedule 

Table 2 shows the estimated timeline for key program activities by quarter assuming program 
approval by the ACC by the third quarter of 2007: 

Monitoring and Evaluation Plan 

UNSG will adopt a strategy that calls for integrated data collection that is desibmed to provide a 
quality data resource for program tracking, management and evaluation. This approach will 
entail the following primary activities: 

0 Database management - As part of program operation, UNSG will collect the necessary 
data elements to populate the tracking database and provide periodic reporting. 
Integrated implementation data collection - UNSG will work with the implementation 
contractor to establish systems to collect the data needed to support effective program 
management and evaluation through the implementation and customer application 
processes. The database tracking system will be integrated with implementation data 
collection processes. 
Field verification - UNSG will conduct field verification of the installation of a sample 
of measures throughout the implementation of the program. 
Tracking of savings using deemed savings values - UNSG will develop deemed 
savings values for each measure and technology promoted by the program and 
periodically review and revise the savings values to be consistent with program 
participation and accurately estimated the savings being achieved by the program. 

0 

0 

0 

This approach will provide UNSG with ongoing feedback on program progress and enable 
program management to adjust or correct the program so as to be more effective, provide a higher 
level of service, and be more cost beneficial. Integrated data collection will also provide a high 
quality data resource for evaluation activities. 



Residential New Construction Program 

EM&V I Research Activity 
EM&V Overhead 

Program Budget 

$15,120 
$1,680 

The average annual ESH annual budget of $446,000 will be allocated as shown in Table 3, while 
Table 4 provides the expected program budgets through 2012. Appendix 3 provides additional 
details on the 2008 budget. It is expected that the nature of the construction market in the UNSG 
service territory and the absence of past energy efficiency initiatives will result in high marketing 
and administrative costs. On average over the life of the program, incentives are expected to 
account for 49% of the total budget. 

- 
Incentives 

Administrative Costs 
Incentives as YO of Budget 

I Travel & Direct ExDenses I $3.780 I 

$1 61 13 12 $195,624 $2 191280 $2651 144 $249[264 
$258,688 $236,976 $226,298 $193,801 $223,450 

3 8% 45% 49% 58% 53% 

I Overhead I $9.072 I 

1 Financial Incentives I $161.312 I 
I Sumort Activitv Labor I $36.540 I 
I Hardware & Materials I $33.568 1 
I Rebate Processing & Inspection I $12.180 I _. 1 Total ERl&? Cist Allocation -I %16,800] 

Table 4.2008 - 2012 Program Budget 

I Total Budget I $420,000 I $432,600 1 $445.578 I $458.945 I $472.714 I 

Estimated Energy Savings 

Total annual participation goals and energy savings are presented in Table 5. The program 
expects, on average, 545 units annually will participate in the program. Appendix 5 provides 
further information about estimated energy savings. 
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Projected Number of Permits 

Projected ESH participants 

Energy Savings (kwh) 

Projected ESH Program % 

Coincident peak savings (kW) 

5,04 1 5,434 5,482 6,026 5,193 
8% 9% 10% 11% 12% 
403 489 548 663 623 - 

0 0 0 0 0 
115,562 140,143 157,090 189,947 178,570 

I Energy Savings (therms) I 86,705 I 105,148 I 117,863 I 142,515 I 133,979 I 
As a result of the energy savings shown above, it is estimated that the program will produce 
environmental benefits through avoided emissions and avoided water use. The estimated 
additional benefits from 2008 - 20 12 are presented in Table 6. 

Table 6. Proiected Environmental Benefits. 2008 - 2012 
I CO, Emissions Avoided I 3,817 I Tons 1 

Water Saved I 182,046 I Gal 
Note: A portion of the COz, and all of the water benefits are related to electricity savings and are 
based on Arizona Public Service Co. estimates as presented in the “ A P S  Demand Side 
Management Program Portfolio 2005-2007” p. 20. 

Program Benefits and Costs 

Reports from Ecos Consulting and Summit Blue Consulting include comprehensive and updated 
analysis on the expected savings gained from ESH standards compared to current market 
conditions and building practices. The majority of new home activity is expected in UNSG 
Mohave County which was the focus of the Ecos report. The analysis shows the expected kW 
demand savings, expected energy savings and therm savings from using higher efficiency 
heating, cooling and water heating equipment. The analysis also includes the reduction in energy 
and demand created by performance requirements during construction when homes are inspected 
and/or tested. Information fi-om the Mohave County results will be applied to the warm weather 
regions of UNSG service territory. Data collected in this baseline report was then expanded to 
include energy simulations for Flagstaff climate data to be applied to the cold weather regions of 
UNSG service territory. 

Results of the 2007 analysis provide the basis for the energy and capacity savings used for the 
benefit cost analysis and the summary table from the ECOS study and the Summit Blue study are 
included in Appendix 2. UNSG will continue to monitor current conditions and will update the 
analysis if additional changes are necessary. 

Table 7 provides the program costs and benefits, the Total Resource Cost (“TRC”) test, the 
Societal Cost (“SC”) test and the Ratepayer Impact Measure (‘‘RIM’’). Savings are net based on 
0.95 net-to-gross ratio. A detailed benefidcost analysis is presented in Appendix 5 .  

Table 7. Benefit-cost analvsis results 

1 BenefitKOst Ratio I 1.40 1 1.84 I 0.55 I 
In addition to estimating the savings from each measure, this analysis relies on a range of other 
assumptions and financial data provided in Table 8. 
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Conservation Life (yrs) 
Program Life (yrs) 
Energv AC ($/Therm) 

20 
5 

0.945 1 
1 Ratio of Non-inc to Incentive Costs I 104.5% I 

Social Discount Rate 
NTG Ratio 

5 .OO% 
95% 
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Appendix 1 - Energy Star Home@ Requirements by Climate Zone 

Article I. - Builder Option Packages for Arizona 

Find Your County and Click on the Corresponding Climate Zone 

County BOPs by Climate Zone County BOPs by Climate Zone 
Apache 2 Mohave 3 
Cochise 2 Navajo 5 
Coconino s Pima - 2 

Gila 4 Pinal - 2 

Graham 2 Santa Cruz 2 
Greenlee 2 Yavapai 4 
La Paz 2 Yuma - 2 

Maricopa 2 

www.energystar.gov 

UNS Gas serves Coconino, Mohave, Santa Cruz, and Yavapai Counties. 

Continue to next pages for detail 

http://www.energystar.gov
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' ENERGY STAR qualified thermostat (except for zones with mass radiant heal) 

Leakage 
Insulation 

5 5 ACH5rZ infittration e' 

c Reference UA 
2 38 R-value 
2 30 R-value 
2 19 R-value 
2 $3  + 5 R-value 
2 30 R-value 
2 t O  R-value 
2 13 R-value 
2 10 R-value 
Z 13 R-value 
2 10 R-value 

I 4 cfm to outdoors I 100 sq ft , 
2 R-6 insulation on ducts in uncondrtioned spaces 

UA Afternative Approach 'T OR 
Ceiling Insulation ', AND (if applicable) 
Cathedral Ceiling insulation '. AND (if applicable) 
Wood Frame Wall Insulation 3s 

Wood Frame VJaii Insulation and Sheathing AND (if appiicab'e) 
Floor Over Unconditioned Space insulation ' AND (if amlicahle) 
Crawlspace Wall Insulation Continuous e OR (if applicable) 
Crawlspace inlali insulation Framed ', AND (if applicaSle) 
Basement Wall Insulation Continuous '. OR (if aoalicablel 
Basement Wall lnsuiation Framed *, AND (8 applicabi?) 
Slab Insulation at 2 feet Depth ',AND 

ENERGY STAR Qualified Homes 
Builder Option Package Notes 

The requirements for the ENERGY STAR Builder Option Package (BOP) are specified in tho table below. 
To qualify as ENERGY STAR using this BOP. a home must meet the requirements specfied, be verified and field tested 
in accordance with the HERS Standards by a RESNET-accredited Provider, &meet all applicable codes 

Cooling Equipment 
(Where Provided) 

Right-sized' 213 SEER) 11 5 EER ENERGY STAR qualified AK,  OR 
Right-sized' >I 3 SEER{ I1 5 EER' 8 5 HSPF ENERGY STAR qualified heat pump 

Heating 
Equipment 

290 AFUE ENERGY STAR qualified gas furnace, OR 
213 SEERi 11 5 EEFU R 5 HSPF ENERGY STAR qualified heat pump '' OR 
290 AFUE ENERGY STAR qualdied boiler, 
285 AFUE ENERGY STAR qualified oil furnace 

Thermostat 

Ductwork 

Envelape 

Water Heater l 3  I 
Completed Thermal Bypass Inspection Checklist 

C 0 35 U-value 
<Any SHGC 

Gas (EF) 40 Gal = 0 G 1  I GO Gal = 0 57 f 80 Gal = 0 53 
Electric (EF) 40 Gat = 0 93 I 50 Gal = 0 92 I 80 Gal = 0 89 
Oil or Gas 14 Integrated with space heating botler 

Lighting and 
Appliances "." 

Five or more ENERGY STAR qualified appliances, light fixtures, 
ceiling fans equipped wrth lighting fixtures, and/or ventilation fans 

www.energystar.gov 

http://www.energystar.gov
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ENERGY STAR Qualified Homes 
Builder Option Package Notes 

The appropnate climate zone shall be determined by the 2004 lnternatronal Residential Code JIRC), Figure N7 101 2 

Cooling equipment shall be sized according to the latest editions of ACCA Manuals J and S ,  ASHRAE 2001 
Handbook of Fundamentals, or an equivalent procedure Maximum oversizing limit for air conditioners and heat 
pumps is 15% (with the exception of heat pumps in Climate Zones 5 - 8, where the maximum oversizing limit is 25461 
The following operating conditions shall be used in lhe slzing calcutatrons and verified where reviewed by the rater 

Outdoor temDeratures shall be the 9cj 0% design temperatures as published in the ASHRAE Handbook of 
Fundamentals for the home s location or most representative city for which design temperature data are available 
Note that a higher outdoor air design temperature niay be used dit  represents prevailing local practice by the HVAC 
industiy and reflects extreme climate conditions that can be documented with recorded weather data, 
temperatures shall be 75 F for cooling, Infiltration rate shall be seiected as "tight', or the equivalent term 

In specifying equipment, the next available slze may be used In addition, indoor and outdoor coils shalf be matched Ln 
accordance with ARI standards 

Homes wdh heat pumps in Climate Zones 4 and 5 must have an HSPF 2 8 5 ,  which exceeds the ENERGY STAR 
minimum of 8 2 HSFF Homes wdh heat pumps in Climate Zones 6. 7, and 8 cannot be qualified using this BOP but 
can earn the label using the ENERGY STAR Performance Path requirements In homes with heat pumps that have 
programmable therniostats the thermostat must have "Adaptive Recovery" technology to prevent the excessive use 
of electric back-up heating 

Ducts must be sealed and tested to be 5 4 cfm to outdoors I 100 sq ft of conditioned floor area, as determined and 
documented by a RESNET-certified rater using a RESNET-approved testing protocol If total duct leakage is 5 4 cfni 
to outdoors / 100 sq ft of conditioned floor area, then leakage to outdoors does not need to be tested Duct leakage 
testing can be waived if all ducts and air handling equipment are located in conditioned space (I e withm the home's 
air and thermal barriers) AND the envelope leakage has been tested to be 1 3 ACH50 
the building envetope Note that mechanical venblaaon wtll be required in this situation 

EPA recommends but does not require, locabng ducts wthin conditioned space (I e , inside the air and thermal 
barriers), and using a minimum of R-4 insulation for ducts inside conditioned space to prevent condensation 

Envelope leakage must be determined by a RESNET-certified rater using a RESNET-approved testing protocol 

To ensure consistent exchange of indoor air whole-house mechanrcai ventilation is recommended but not required 

Insulation levels of a home must meet or exceed Sections N I  102 1 and N1102 2 of the 2004 IRC These sections 
allow for compliance to be determined by meeting prescriptive insuiation requirements by using U factor akertiatives 
or by using a total UA alternatwe These sections also provide guidance and exceptions that may be used However 
note that the U-factor for steel-frame envelope assemblies addressed in Section N1102 2 4 shall be calculated using 
the ASHRAE zone method, or a method providing equivalent results, and not a senes-pafalie1 path calculation method 
as is stated in the code Addittonally, Section N1102 2 2, which allows for the reduction of ceiling insulation in space 
constrained rooflceiling assembiies, shall be limited to 500 sq R or 20% of ceiling area whichever is less In all 
cases insulation shall be inspected to Grade I instalfation as defined in the RESNET Standards by a RESNET- 
certified mter Note that the fenestration requirements of the 2004 IRC do not apply to the fenestration requiremeiits 
of the National Builder Option Package Therefore. if UA calculations are performed they must use the IRC 
requirements (with the exception of fenestration) plus the fenestration requirements conlained in the national BOP 
For mare information, refer to the "Codes and Standards Information" document 

The Thermal Bypass Inspection Checklist must be completed for homes to earn the ENERGY STAR label The 
Checklist requires visual inspection of framing areas where air barriers are commonly missed and inspection of 
insulation to ensure proper ahgnment with air barriers, thus sefving as an extra check that the air and thermal barners 
are continuous and complete 

.I 0 25 CFM 50 pet sq ft of 

70 All windows and skytights must be ENERGY STAR qualified or meet all specifications for ENERGY STAR qualified 
wiridov*.s Windows in Climate Zones 2 and 4 must exceed ENERGY STAR specifications (CZ 2 U-value 5 0 55 and 
SHGC I 0 35, CZ 4 U-value 5 0 40 and SHGC cr 0 45) Visit \YVAV eneravstar qovwindows for more information on 
ENERGY STAR qualified windows 

www.energystar.gov 

http://www.energystar.gov
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ENERGY STAR Qualified Homes 
Builder Option Package Notes 

11 All decorative glass and skylight window area counts toward the to&[ window area to above-grade conditioned floor 
area (WFAJ ratio For homes with a WFA ratio >18%, the following additional requirements appiy 

a In IRC, Climate Zones 1, 2 and 3, an improved window SHGC is required, and is determined by 

Required SHGC = [O.f8 i WFA] x [ENERGY STAR SHGC] 

Where the ENERGY STAR SHGC is the minimum required SHGC of the dimate-appropnate wndou speafied n this BO? 

In IRC Climate Zones 4, 5,  6. 7, and 8, an improved window U-value E required, and is determined by 

Required U-value = j0.18 I WFA] x [ENERGY STAR U-Vaiue] 
Where tfte ENERGY STAR U-value JS tile minfmurn required U-value of the drmate-appmpnafe wndow specfied in MIS BOP 

b 

12 Up to 0 75% WFA may be used for decorabve glass that does not meet ENERGY STAR requirements For example 
a home w l h  total above-grade conditioned floor area of 2,000 sq ft may ha+e up to 15 sq ft (0 75?/0 of 2,000) of 
decorative glass 

13 To determine doniestic hot water (DHLV) EF requirements for additional tank sizes, use the folloviing equations 

Gas DHW EF il0 69 - (0 002 x Tank Gallon Capacity), Electric DHW EF 2 0 97 - (0 001 x Tank Gallon Capacity) 

14 In homes with gas or oil hydronic space heahng, water heatmg systems must have an efficiency 5 0 78 EF Thts may 
be met through the use of an instantaneous water heating system or an indirect storage system with a boiler that has 
a system efficiency 2 85 AFUE Homes wth tankless coil hot water heating systems cannot be qualified using this 
BOP, but can earn the label using the ENERGY STAR Performance Path requirements 

15 Any combination of ENERGY STAR qualified products listed may be installed to meet this requirement ENERGY 
STAR qualified ventilatton fans include range hood, bathroom, and inline fans ENERGY STAR qualified lighting 
fixtures installed in the foilowing lowbons shall not be counted storage rooms (e g . closets, pantries, sheds), or 
garages Eligible appliances include ENERGY STAR qualified refrigerators, dish washers, and washing machines 
Further efficiency and savings can be achieved by installing ENERGY STAR qualified products, in addition to those 
required (e g additional lighting, appliances, etc ) 

16 Efficient lighting ftxtures represent a significant opporfunity for persistent energy savings and a meaningful way to 
dfferentiate ENERGY STAR qualified homes from those meeting minimum code requirements In 2008, EPA intends 
to propose and solicit industry comments on adding the ENERGY STAR Advanced Lighting Package (ALP) as an 
additional requirement for ENERGY STAR qualfied homes in 2009 To learn more about the ALP, refer to 
vmr, enercwtar govlhonies 

www.energystar.gov 

http://www.energystar.gov
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ENERGY STAR Qualified Homes 
Builder Option Package Notes 

The requirements for the ENERGY STAR Builder Option Package (BOP) are specified in the table below. 
To qualify as ENERGY STAR using this BOP, a home must meet the requirements specified. be verified and field-tested 
in accordance with the HERS Standards by a RESNET-accredited Provider, &meet all applicable codes 

Cooling Equipment 
(Where Provided) 

Heating 
Equipment 

Thermostat 

Ductwork 

Envelope 

Water Heater i3 

Lighting and 
Appliances '' 

Right-sized2 213 SEER! 1 I 5 EER ENERGY STAR qualified N C ,  
R~ght-sized~ 213 SEER/ 1 I 5 EERi 8 5 HSPF ENERGY STAR qualrfied heat pump 

290 AFUE ENERGY STAR qualified gas furnace, 
213 SEER! 11 5 EERl8 5 HSPF ENERGY STAR qualified heat pump ' 3 ,  OR 
z50 AFUE ENERGY STAR qualrfied boiler, 
e85 AFUE ENERGY STAR qualified oil furnace 

ENERGY STAR qualified thermostat (except for zones with mass radiant heat) 

Leakage S 4 cfm to outdoon I' 100 sq ft., AND 
Insulation ' 2 R-6 insulation on ducts in unconditioned spaces 

C 6 ACH50 infiltration '' 
2 Reference UA 
z 38 R-value 
2 30 R-value 
2 13 R-value 
2 19 R-value 
T' 10 R-value 
2 13 R-value 
2 10 R-Value 
T' 13 R-value 
2 10 R-value 

UA Alternative Approach ' ,OR 
Ceiling Insulation ', AND (if applicable) 
Cathedral Ceiling Insulation ', AND (if applicable) 
Wood Frame lValf Insulation ', AND (rf apnlrcablel 
Floor Over Uncondttioned Space insulation ', AND (if applicable) 
Crawlspace Wall Insulation Continuous '. OR (if applicable) 
Crawlspace Wali lnsulatron Framed AND df a ~ ~ k a b l e l  
Basement Wall Insulation Conttnuous ', OR (if applicable) 
Basement Lzlail Insutation Framed ', AND ( ! f  applicable) 
Slab Insulation at 2 feet Depth AND 

Completed Thernial Bypass Inspection Checklist @ 

5 0 40 U-value 
5 0 45 SHGC 

Gas (EF) 40 Gal = 0 61 } 60 Gal = 0 57 80 Gal = 0 53 
Electric (EF) 40 Gal = 0 93 1 50 Gai = 0 92 I 80 Gal = 0 89 
Oil or Gas l4 Integrated with space heating boiler 

Five or more ENERGY STAR qualified appliances, light fixtures, 
ceiling fans equipped with Iightmg fixtures, andfor ventilation fans 

www.energystar.gov 

http://www.energystar.gov
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ENERGY STAR Qualified Homes 
Builder Option Package Notes 

1 

2 

3 

4 

5 

7 

7 

9 

5 

70 

The appropnate climate zone shall be determined by the 2004 International Residential Code (IRC), Figure N1101 2 
Cooling equipment shalt be sized according to the latest editions of ACCA Manuals J and S, ASHRAE 200 1 
Handbook of Fundamentals, or an equivalent procedure Fvlaxinium oversizing limit for air conditioners and heat 
pumps is 15% (with the exception of heat pumps in Climate Zones 5 - R where the maximum oversizing limit is 25%) 
The following operating conditions shall be used in the sizing calculations and verified where reviewed by the rater 

Outdoor temoeratures shafl be the 99 0% design temperatures as published in the ASHRAE Handbook of 
Fundamentals for the home's lowtron or most representative city for which design temperature data are available 
Note that a higher outdwr air design temperature may be used if it represents prevailing locat practice by the HVAC 
industry and reftects extreme climate conditions that can be documented with recorded weather data, 
temperatures shall be 75 F for cooling Infiltration rate shall be selected as "tight", or the equivalent tern 

In specifying equipment the next available size may be used In addition, indoor and outdoor coils shafl be matched ir 
accordance with ARI standards 

Homes with heat pumps in Climate Zones 4 and 5 must have an HSPF 2 8 5, which exceeds the ENERGY STAR 
minimum of 8 2 HSPF Homes with heat pumps in Climate Zones 6.7, and 8 cannot be qualified using this BOP, but 
can earn the label using the ENERGY STAR Performance Path requirements In homes with heat pumps that have 
programmable thermostats the thermostat must have "Adaptive Recovery" technolqy to prevent the excessive use 
of electric back-up heating 

Ducts must be seaied and tested to be 5 4 cfm to outdoors I 100 sq f l  of conditioned Boor area, as determined and 
documented by a RESNET-certified rater using a RESNET-approved testing protocol I f  fatal duct leakage is 5 4 cfm 
to outdoors 1 100 sq ft of conditioned floor area, then leakage to outdoors does not need to be tested Duct leakage 
testing can be waived i f  all ducts and air handling equipment are located in conditioned space (I e ~ within the home's 
air and thermal barriers} AND the envelope leakage has been tested to be C 3 ACH50 
the building enveinpe Note that mechanical ventilation wiil be required in this situation 

EPA recommends, but does not require, locating duds within conditioned space [i e , inside the air and thermal 
barriers) and using a minimum of R-4 insulation for ducts inside conditioned space to prevent condensation 

Envelope leakage must be determined by a RESNET-certified rater using a RESNET-approved testing protocol 

To ensure consistent exchange of indoor air whole-house mechanicat ventilation is recommended, bot not required 

Insulation levels of a home must  meet or exceed Sections N1102 1 and N1102 2 of the 2004 IRC These sectrons 
allow for compliance to be determined by meeting prescriptwe rnsutation requirements, by using U-factor alternatives, 
or by using a total UA alternative These sections also provide guidance and excepbons that may be used However, 
note that the U-factor for stee! frame envelope assemblies addressed in Sectton N1102 2 4 shall be calculated using 
the ASHRAE zone method or a method providing equivalent results, and not a senes-parallel path calcufalion methoc 
as is stated in the code Additionally, Section N t 102 2 2, which altows for the reduction of ceilrng insulation in space 
constrained rooPcerling assembkies shall be tiniited to 500 sq ft or 20% of ceiling area, whichever is less In all 
cases, insulation shall be inspected to Grade I tnstallation as defined in the RESNET Standards by a RESNET- 
certified rater Note that the fenestration requirements of the 2004 IRC do not apply to the fenestration requirements 
of the National Builder Option Package Therefore, d UA calculations are performed, they must use the IRC 
requirements (with the exception of fenestration) plus the fenestration requirements contained in the national BOP 
For more information, refer to the "Codes and Standards Information" document 

The Thermal Bypass Inspection Checkpist must be compieted for homes to earn the ENERGY STAR label The 
Checklist requires visual inspection of framing areas vrtheie air barriers are commonly niissed and inspection of 
insulation to ensure proper alignment wtth air barriers, thus serving as an extra check that the air and thermal barriers 
are continuous and complete 

All windows and skylights must be ENERGY STAR qualified or meet all specifications for ENERGY STAR qualified 
windows Windows in Cltrnate Zones 2 and 4 must exceed ENERGY STAR specifications (CZ 2 U-value 5 0 55 and 
SHGC 5 0 35 CZ 4 U-value 5 0 40 and SHGC _c 0 45) Visit bvvfiv enerqystar qovlwindotvs for more Information on 
EN€ RGY STAR qualified windows 

5 0 25 CFM 50 per sq ft 01 

www.energystar.gov 

http://www.energystar.gov
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ENERGY STAR Qualified 
Builder Option Package Notes 

Homes 

1 I All decorative @ass and skyfight window area counts toward the total vJindow area to above-grade conditioned fimi 
area (WFA) ratio For homes with a WFA ratio >1EI%, the foilowing additional requirements apply 

a In IRC Climate Zones I, 2, acid 3, an improved window SHGC is required, and IS determined by 

Required SHGC = 10.18 I WFA] x [ENERGY STAR SHGC] 

Where the ENERGY SJAQ SVGC JS the minimfun reqwed SHGC of the ck%ate-appm,mate wndow specified dl thrs BOP 

b In IRC Climate Zones 4, 5, 6, 7, and 8 an improved window U-value IS required, and is determined by 

Required U-value = 10.18 I WFA] x [ENERGY STAR U-Value] 
Where the €&ERG Y S JAR U-Vaiue 15 the nnfmum requtab U Value of the cimafe appropriate wndow spwfied N) this BOP 

12 Up to 0 75% WFA may be used for decorative glass that does not meet ENERGY STAR requirements For example, 
a home with total above-grade conditioned floor area of 2,000 sq ft may have up to 15 sq fl (0 75% of 2,000) of 
decorative glass 

13 To determine domestic hot water (DHW) EF requirements for additional tank sizes, use the following equations 

Gas DHW EF 2 0 69 - (0 002 x Tank Gallon Capacity.), Electric DHW EF 2 0 97 - (0 001 x Tank Gallon Capacity) 

14 In homes with gas or oil hydronic space heating, water heating systems must have an efficiency 2 0 78 EF This may 
be met through the use of an instantaneous water heating system or an indirect storage system with a boiler that has 
a system efficiency 185 AFUE Homes with tankless cod hot water heatrng systems cannot be qualrfied using this 
BOP, but can earn the label using the ENERGY STAR Performance Path requirements 

15 Any combination of ENERGY STAR qualified products listed may be installed to meet this requirement ENERGY 
STAR qualrfied ventilation fans include range hood, bathroom, atid iiniiiie fans ENERGY STAR qualified lighting 
fixtures installed in the following locations shall not be counted storage rooms (e g , closets, pantries, sheds), or 
yarayes Eligible appliances include ENERGY STAR qualified refrigerators, dish washers, and washing machines 
Further efficiency and savtngs can be achieved by installing ENERGY STAR qualified products, in add~ion to those 
required (e g additional lighting, appliances etc ) 

16 Efficient lighting fixtures represent a significant opportunity for persistent energy savings and a meaningful way to 
differentiate ENERGY STAR qualified homes from those meeting r7iinimum code requirements tn 2008, EPA intends 
to propose and solicit industry comments on adding the ENERGY STAR Advanced Lighting Package (ALP) as an 
additional fequirement for ENERGY STAR qualified homes in 2009 To learn more about the ALP, refer to 
w . i v  enerqystar qnv'hornes 

www.energystar.gov 

http://www.energystar.gov
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Cooling Equipment 
(Where Provided) 

ENERGY STAR Qualified Homes 
Builder Option Package Notes 

Right-sized’ 214 SEEW 11 5 EER ENERGY STAR qualified NC, 
Rrght-sized’ 214 SEER/ 11 5 EERi 8 2 HSFF ENERGY STAR qualified heat pump 

The requirements for the ENERGY STAR Buifder Option Package (BOP) are specified in the table below. 
To quaflfy as ENERGY STAR using this BOP, a home must meet the requirements specifted be verified and field-tested 
in accordance with the HERS Standards by a RESNET-accredited Provider, and meet all applicable codes 

I 

Heating 
Equipment 

280 AFUE gas furnace, 
214 SEER) 11 5 EERE 8 2 HSPF ENERGY STAR qualified heat pump ‘ , OR 
280 AFUE boiler; 
280 AFUE oil furnace 

Thermostat ENERGY STAR qualifted thermostat (except for zones with mass radiant heat) 

Leakage 
Insulation 

5 4 cfm to outdoors I 100 sq ft , 
nuccwork 2 R-6 insulation on ducts in unconditioned spaces 

Envelope 

Water Heater 

I C 6 ACHSO lnfiitration ‘ I ’  

C Reference UA UA Atternatwe Approach ’> 

2 30 R-Value Ceiling Insulation ’, AN5 (if appiicable) 
2 30 R-Value Cathedral Ceiling Insulation AND (if applicable) 
2 f3 R-value Wood Frame LYall Insulation ’, AND ( S  a ~ ~ k a b l e )  
2 19 R-Value Ffoor Over Unconditioned Space Insulation e AND (if applicable) 
5 R-Value Crawlspace Walf Insulation Continuous ’, OR [if applicable~ 

1 13 R-value Crawlspace Wall Insulabon Framed ’, AND [if aaplicable) 
None requwd Basement Wail Insulation Contrnuous ’, OR (if appttcablel 
None required Basement bVaIl Insulation Framed ’, AND (if applicabtel 
None required Slab Insulation ’, AND 
Complered Themiai Bypass Inspection Checkiist ‘ 

5 0 40 U-Value 
5 0 40 SHGC 

Gas (EFJ 40 GJI = e 61 I 60 Gal = o 57 1 80 m i  = e 53 
Electric (EFj 40 Gal = 0 93 1 50 Gal = 0 92 I 80 Gal = 0 89 
Oil or Gas l4 Integrated with space heating boiler 

Lighting and 
Appliances ”“ 

Five or more ENERGY STAR qualified appliances, light fixtures, 
ceiling fans equipped with lighting fixtures, and:or ventilarion fans 

www.energystar.gov 

http://www.energystar.gov


Residential New Construction Program 

ENERGY STAR Qualified Homes 
Builder Option Package Notes 

1 

2 

3 

4 

5 

6 

7 

8 

Y 

10 

The appropnate climate zone shall be determined by the 2004 International Residential Code (IRC), Figure N1101 2 

Cooling equipment shall be sized according to the latest editions of ACCA Manuals J and S, ASHRAE 2001 
Handbook of Fundamentals, or an equivalent procedure Maximum oversizing limit for air conditioners and heat 
pumps is 15% (with the exception of heat pumps in Climate Zones 5 - 8 where the maximum ovasiring limit IS 25%) 
The following operating conditions shall be used in the sizing calculations and verified where reviewed by the rater 

Outdoor temDeratures shall be the 99 0% design temperatures as published ti1 the ASHRAf Handbook of 
Fundamentals for the home’s location or most representative city for which design temperature data are available 
Note that a higher outdoar air design temperature may be used tf it represents prevailing local practice by the HVAC 
industry and reflects extreme climate conditions that can be documented with recorded weather data, indoor 
temperatures shall be 75 F for cooling, Infiltration rate shall be selected as “tight’, or the equivalent tern 

In specifying equipment, the next avaiiable size may be used In addition. indoor and outdoor coils shall be matched tn 
accordance with ARI standards 

Homes with heat pumps in Climate Zones 4 and 5 niust have an HSPF 2 8 5, which exceeds the ENERGY STAR 
minimum of 8 2 HSPF Homes with heat pumps in Climate Zones 6 ,  7, and 8 cannot be qualified using this BOP but 
can earn the label using the ENERGY STAR Performance Path requirements In homes with heat pumps that have 
programmable thermostats, the thermostat must have “Adaptive Recovery” technology to prevent the excessive use 
of electric back-up heating 

Ducts must be sealed and tested to be 5 4 dm to outdoors / I00 sq ft of conditioned floor area, as determined and 
documented by a RESNET-certrfied rater using a RESNET-approved testing protocol If fotai duct leakage IS 5 4 d n l  
to outdoors / 100 sq fi of condiboned floor area then leakage to outdoors dues not need to be tested Duct leakage 
testing can be waived if all ducts and air handling equipment are located in conditioned space (i e , within the home’s 
air and thermal bamersj AND the enveiope leakage has been tested to be 5 3 ACHSO 
the building envelope Note that mechanical ventilation will be required in this situation 

EPA recommends but does not require, locating ducts within condi&toned space (I e .  inside the air and thermal 
barriers), and using a minimum of R-4 insulation for ducts inside conditioned space to prevent condensation 

Envelope leakage must be deterniined by a RESNET-certified rater using a RESNET-approved testing protocol 

To ensure consistent exchange of indoor air whole-house mechanical ventilation is recommended, but not required 

Insulation levels of a home must meet or exceed Sections N 1102 1 and N4 102 2 of the 20M IRC These sections 
allow for compliance to be determined by meeting prescriptrve iiisulation requirements, by using U-factor alternatlves, 
or by using a total UA alternative These sections also provide guidance and exceptrons that may be used However 
note that the U-factor for steel-frame envelope assemblies addressed tn Section N1102 2 4 shall be calculated using 
the ASHRAE zone method, or a method providing equivalent results, and not a series-parallel path calculation method 
as is stated iii the code Additionally, Section N1102 2 2, which aleoivs for the reduction of ceiling insulation in space 
constrained rooficeiling assemblies shall be limited to 500 sq ft or 20% of ceiling area. whichever is less In all 
cases insulation shall be inspected to Grade I installation as defined in the RESNET Standards by a RESNET- 
certified rater Note that the fenestration requtrements of the 2004 IRC do not apply io the fenestration requirements 
of the National Builder Option Package Therefore, if UA calculations are performed, they niust use the IRC 
requirements (with the exception of fenestration) plus the fenestration requirenients contained in the national 60P 
For more information, refer to the “Codes and Standards Information” document 

The Thernial Bypass Inspection Checklist must be completed for homes to earn the ENERGY STAR label The 
Checklist requires visual inspection of framing areas where air barriers are commonly missed and inspection of 
insulation to ensure proper alignmentwith air barriers, thus serving as an extra check that the air and thermal barners 
are continuous and complete 

All windows and skyfights must be ENERGY STAR qualified or meet all specifications for ENERGY STAR qualfied 
wtndoivs Windows in Climate Zones 2 and 4 must exceed ENERGY STAR specifications (CZ 2 U-value 5 0 55 and 
SHGC 5 0 35, CZ 4 U-value 5 0 40 and SHGC c 0 45) Visit wvw enerqystar qovivnndows for more information on 
ENERGY STAR qualified windows 

5 0 25 CFM 50 per sq ft of 

www.energystar.gov 
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ENERGY STAR Qualified Homes 
Builder Option Package Notes 

11 Ail decorative glass and skylight window area counts toward the total window area to above-grade conditioned fioor 
area (WFA) ratio For homes with a WFA ratio >18% the folloiving additional requrrements apply 

a In IRC Climate Zones 1 ~ 2 and 3 an improved window SHGC is required and is determined by 

Required SHGC = [0.%8 I WFA] x [ENERGY STAR SHGC] 

LVhere the ENERGY STAR SHGC is tile mimrnum required SHGC oftm dimate-appropriate windou ~ ~ w ~ b e d  in MIS BOP 

I n  IRC Climate Zones 4, 5, 6 ,7 ,  and El, an improved window U-value is required, and is deternimed by 

Required U-value = 10.18 I WFA] x [ENERGY STAR U-value] 
WheE the EkERGY STAR U-value IS me minmdm required U Value of it? climate-appropriate u’tndow spec&d 

b 

Mrs BOP 

12 Up to 0 75% WFA may be used for decorative gfass that does not meet ENERGY STAR requirements For example 
a home with total above-grade conditioned floor area of 2,000 sq ft may have up to 15 sq ft (0 75% of 2,000) of 
oecorative glass 

13 To determrne domestic hot water (DHLV) EF requirements for additional tank sizes, use the following equations 

Gas DHW EF 2 0 69 - (0 002 x Tank Gallon Capacity), Electnc DHW EF 2 0 97 - (0 001 x Tank Gallon Capacity) 

14 In homes with gas or oil hydronic space heating. water heating systems must have an efficiency 2 0 78 EF This may 
be met through the use of an instantaneous water heabng system or an indirect storage system with a boiler that has 
a system efficrency 185 AFUE Homes with tankless coil hot water heating systems cannot be qualified ustng this 
BOP, but can earn the label using the ENERGY STAR Performance Path requirements 

15 Any combination of ENERGY STAR qualified products listed may be installed to meet this requirement ENERGY 
STAR qualified ventrfation fans include range hood, bathroom and inline fans ENERGY STAR qualified lighting 
fixtures installed iii the following focatrons shall not be counted storage rooms (e g ~ closets, pantries sheds), or 
garages Eligible appliances include ENERGY STAR qualified refngerators, dish washers, and washing machines 
Further efficiency and savings can be achieved by installing ENERGY STAR qualified products, in addition to those 
required (e g additional lighting, appliances, etc ) 

16 Efficient lighting fixtures represent a significant opportunity for persistent energy savings and a meaningful way to 
differentiate ENERGY STAR qualified homes from those meeting minimum code requirements In 200B EPA intends 
to propose and solicit industry comments on adding the ENERGY STAR Advanced Lightrng Package (ALP) as an 
additional requirement for ENERGY STAR qualified homes in 2009 To learn more about the ALP, refer to 
VMV energystar qov:humes 

www.energystar.gov 
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Lake Havaru City area 

Appendix 2 - Energy Simulation Used For Benefit-Cost 
Analysis - warm weather regions. 

#of Home PW Par 
Hams @Wh) Total Home Tatat Homc Totaf 

Table 5. Estimatd Current Canstructian Practice and Savings Potential with SEER 13 Baseline 

Current Building Practice = SEER 73,20% d u a  leakage, .65 U-value and .S5 ShCC 
wmdow (better low-e value in Lake Havasu City), R-13 or R-19 with R-4 foam h a r d  
v d l ,  R-30 ceiling 

UES Efficient Home Specihcatim = SEER 14 AC, 10% dLict leakage, -35 U-vabe and 40 
SHCC W I ~ R W ,  R-23 or R-79 with R-4 fuarn board wall, R-38 ceiling, t hema1  bypass 
sealing 

* 
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Fuel 
Cooling use (KWh) 
Heating use (therms) 

Summit Blue modeling results and parameters - cold weather regions (Flagstaff) 

Summary comparison of Baseline (IECC) and Energy Efficient (ES) Cases 

Baseline 

(I ECC) Model (ES) Savings Units Saved 
872 626 246 kWh 28% 

1007.0 792 215 Therms 21% 

Model Values Efficient % 

14 
15 

16 
17 
18 

Window material metal + vinyl 
Window U value 0.5 average. 

30 % all homes,average 
Low E Kingman value is 0.6 
Low E lake H 65 YO all homes average 0.48 
Gas furnace 0.78 

- 

SHGC 
SHGC 
AFUE 

0.3 

0.45 

90 AFUE 
19 
20 
21 
22 

Split AC 10 SEER 13 SEER 
Cooling supply air temperature 57 F 

Conditioned Area 1941 sq. ft. 
Duct leakage 13 % 2 
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Labor - Staff Supervision 

Subcontractor Labor - Program Design 
Subcontractor Labor - Program Development 
Subcontractor Labor - Program Planning 

Subcontractor Labor - Clerical 

I Residential New Construction ProgIram I 

$31137 5 .O% 
$3,137 5 .O% 
$6,275 10.0% 
$3,137 5.0% 
$3,137 5 .O% 

Appendix 3 - Expected 2008 Program Costs 

Subcontractor - Travel - Mileage $0 0.0% 
Subcontractor - Travel - Parking $0 0.0% 
Subcontractor - Travel - Per Diem for Misc. Expenses $302 8.0% 
Subcontractor Labor - Conference Attendance $76 2.0% 
Travel - Airfare $529 14.0% 
Travel - Lodging $227 6.0% 
Travel - Meals $1 13 3 .O% 
Travel - Mileage $38 1 .O% 

I I I Allocation 

'Travel - Per Diem for Misc. Expenses $378 10.0% 
Travel & Direct Expenses $3,780 100.0% 
Overhead (General and Administrative) - Labor and Materials 
Equipment - Communications $181 2.0% 

$9,0 72 

'Equipment - Computing 
Equipment - Document Reproduction 
Equipment - General Office 
Equipment - Transportation 
Facilities - LeaseRent Payment 

$181 2.0% 
$181 2.0% 
$181 2.0% 
$181 2.0% 

$0 0.0% 

Crravel - Parking; I $d 0.0% 
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Subcontractor - Television Spots $0 0.0% 
Subcontractor Labor - Business Outreach $2,100 5.0% 
Subcontractor Labor - Customer Outreach $2.100 5 .O% 

Subcontractor - Energy Measurement Tools $5,371 16.0% 
Subcontractor - Installation Hardware $2,014 6.0% 

Subtotal Hardware and Materials $33.568 100.0% 
Subcontractor -Audit Applications and Forms $67 1 2.0% 

Subcontractor Labor - Customer Relations $2,100 5.0% 
Subcontractor Labor - Marketing $2,100 5.0% 
Television Spots $0 

Rebate Processing and Inspection - Labor and Materials $12,186 
Labor - Field Verification $1,218 10.0% 
Labor - Rebate Processing $0 0.0% 
Labor - Site Inspections $1,218 10.0% 
Rebate Aaolications sc n noxi  

Website Development $25,200 
Subtotal Subcontracted MarketinP Exvense $42.000 

ubcontractor - Direct Implementation Literature $1,343 4.0% 
ubcontractor - Education Materials $1,343 4.0% 
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Total EM& V 
Total Budpet 

ravel - EM&V $84q 
htotrzl EM& V Overhead JFl.68d 

$16,800 
%420.000 
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I Efficient Home Heating Program I 
UNSG Efficient Home Heating Program 

Program Concept and Description 

This program promotes the installation of high-efficiency gas-fueled furnaces in existing homes 
in UNSG’s service region. The program promotes the selection of Energy Star qualified high- 
efficiency equipment that meet or exceed the minimum Energy Star standard of 90% Annual Fuel 
Utilization Efficiency (“AFUE). Incentives for the purchase of qualifjmg high-efficiency 
equipment are paid directly to homeowners. Any contractor may install or provide qualifying 
equipment to UNSG customers. 

UNSG will provide consumer education on the benefits of qualifying equipment and will promote 
the program through UNSG promotional events, the UNSG website, and print advertising. 

Target Market 

The program is targeted at UNSG customers with central gas-fueled air furnace heating systems 
who are in the market to replace their existing furnace. 

Current Baseline Conditions 

The average lifetime of residential heating equipment is approximately 15 years, and it is 
estimated that most of the equipment that will be installed under this program will be in place of a 
standard 80% efficient furnace. 

Program Eligibility 

The program is available to all UNSG residential customers with central gas-fueled air furnace 
heating systems. All brands of equipment that meet the minimum performance standards are 
eligible for the program. Homeowners are eligible for the incentive for purchasing qualifying 
high-efficiency equipment. 

Program Rationale 

Space heating is an important end use in UNSG’s high country climate. UNSG’s residential 
customers can realize savings on their energy bills through the installation of high-efficiency 
furnaces. 

3 



i Efficient Home Heating Program 

Measure 

Program Objectives 

Average 
Qualifying Criteria* Incentive” * 

The objective of the program is to promote the purchase of Energy Star qualified high-efficiency 
furnaces that meet or exceed the minimum Energy Star standard of 90% AFUE. 

90 AFUE or better furnace 
with CEE Tier 1 or 2 AC 
rating 

Packaged Air Conditioners with High-efficiency 
Furnaces 

Products and Services 

$254 I 
i 

The products and services provided by the program include: 

Incentives to homeowners for the installation of qualifying high-efficiency furnaces. 
Incentives and qualifying criteria are summarized in Table 1. 

Table 1. Incentives Schedule 

I High Efficiency Furnaces I MinimumAFUEof90% I $244 I 

* Consortium for Energy Efficiency (‘TEE”) is an independent rating agency. 
** Incentives vary depending on unit heating capacity and efficiency. See appendix 3 for details 
on incentive levels 

Marketing costs include compensation of $25 per unit paid to contractors to encourage 
program promotion and offset costs associated with detailed reporting required on each 
project.. 

high-efficiency heating systems including educational brochures, program promotional 
material, and UNSG website content. 

Education and promotional efforts designed to inform customers about the benefits of 

Delivery Strategy and Administration 

The strategy for program delivery and administration is as follows: 

The program will be managed in-house by UNSG staff; 

UNSG will provide overall program management, marketing, planning and coordination of 

Key partnering relationships will include: 
o Heating training professionals; 
o 
o 

customer and contractor participation tracking and technical support and evaluation; 

Heating contractors trained in program procedures; and 
The Arizona Energy Office to provide training, education and awareness. 

Program implementation flow chart is included in Appendix 1. 
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Efficient Home Heating Program .i 
Marketing and Communications 

The marketing and communications strategy will include the following components: 

0 UNSG will provide program marketing and customer awareness-building through a range 
of strategies including: 

o 

o 

o 
o 

o 

Promotions on the UNSG website about the benefits of purchasing high- 
efficiency heating equipment; 
Advertising in major newspapers and other selected print media in the UNSG 
service region to raise awareness of the availability of the program; 
Providing information through UNSG’s customer care center; 
Developing marketing pieces including brochures and other collateral pieces to 
promote the benefits of qualifying heating equipment; and 
Assistance with responding to customer inquiries about the program, and how to 
purchase qualifying heating equipment. 

The advertising campaign will communicate that high-efficiency heating systems will help 
reduce customer energy bills, provide equal or better comfort conditions, and are beneficial 
for the environment. 

Program Implementation Schedule 

Table 2 shows the estimated timeline for key program activities by quarter 

Measurement, Evaluation and Research Plan 

UNSG will adopt a strategy that calls for integrated data collection that is designed to provide a 
quality data resource for program tracking, management and evaluation. This approach will 
entail the following primary activities: 

Database management - As part of program operation, UNSG will collect the necessary 
data elements to populate the tracking database and provide periodic reporting. 
Integrated implementation data collection. UNSG will establish systems to collect the 
data needed to support effective program management and evaluation through the 
implementation and customer application processes. The database tracking system will 
be integrated with implementation data collection processes. 
Field verification. UNSG will conduct field verification of the installation of a sample 
of measures throughout the implementation of the program. 
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____ Rcbatc l’roccshing & Inspection 
Total EM&V Cost Allocation 

0 Tracking of savings using deemed savings values. UNSG will develop deemed 
savings values for each measure and technology promoted by the program and 
periodically review and revise the savings values to be consistent with program 
participation and accurately estimated the savings being achieved by the program. 

S 19,500 
$15,000 

This approach will provide UNSG with ongoing feedback on program progress and enable 
program management to adjust or correct the program so as to be more effective, provide a higher 
level of service, and be more cost beneficial. Integrated data collection will also provide a high 
quality data resource for evaluation activities. 

Incentives 
Administrative Costs 
Incentives as % of Budget 

Program Budget 

$163,800 $173,905 $179,122 $190,003 $20 1,376 
$136,200 $135,095 $139,148 $137,8 15 $1 36,277 

54.6% 56.3% 56.3% 58.0% 59.6% 

The average annual budget of approximately $3 18,548 will be allocated as shown in Table 3, 
while Table 4 provides the expected program budgets through 2012. Appendix 2 provides 
additional details on the 2008 budget. 

I Travel & Direct Exnenses I $6.480 I 
I Overhead I $4.320 I L- Total Marketing Allocation 1 $36,000 1 

Internal Marketing Expense I $18,000 
Subcontracted Marketing Exuense I $18,000 

I Hardware & Materials I $3,900 I 

I EM&V Activitv I $14.250 1 
I EM&V Overhead I $750 I 

Estimated Energy Savings 

Total annual participation goals and energy savings are presented in Table 5. The program 
expects that, on average, 708 units annually will participate in the program. Based on an 

6 



Efficient Home Heating Program 

2012 

expected 5,950 system change-outs per year over the UNSG service territory, this represents a 
program participation rate of approximately 11%. It is anticipated that approximately 80% of 
these being furnaces with an AFUE rating of 90% or better, and the balance comprised of 
packaged units with 90% AFUE furnaces and CEE tier 1 or 2 air conditioning ratings. Appendix 
3 provides further information about estimated energy savings, including the measure and 
program level benefit cost analysis. 

Number of Expected Participating Units 
Coincident peak savings (kW) 

666 686 707 728 750 
2.5 2.5 2.6 2.7 2.8 

Energy Savings (kWh) 
Energy Savings (therms) 

3,03 8 3,129 3,223 3,319 3,419 
94,666 97,506 100,432 103,444 106,548 

As a result of the energy savings shown above, it is estimated that the program will produce 
environmental benefits through avoided emissions and avoided water use. The estimated 
additional benefits from 2008 - 2012 are presented in Table 6. 

Table 6. Projected Environmental Benefits, 2008 - 2012 
1 COz Emissions Avoided I 2,973 1 Tons I 
I Water Saved 1 3,758 I Gal I 
Note: A portion of the COz, and all of the water benefits are related to electricity savings and are 
based on Anzona Public Service Co. estimates as presented in the “APS Demand Side 
Management Program Portfolio 2005-2007” p. 20. 

Program Cost Effectiveness 

The cost effectiveness of furnace replacements and the program was assessed using the Total 
Resource Cost (“TRC”) test, the Societal Cost (“SC”) test and the Ratepayer Impact Measure 
(“RIM”) test. Measure analysis worksheets showing all energy savings, cost and cost- 
effectiveness calculations are included in Appendix 3. 

The cost effectiveness analysis requires estimation of: 
net energy savings attributable to the program; 
net incremental cost to the customer of purchasing qualifying equipment; 
UNSG’s program administration costs; 
the present value of program benefits including UNSG avoided costs over the life of the 

UNSG lost revenues. 
measures; and 

Table 7 provides a summary of the benefidcost analysis results for this program. A detailed 
benefidcost analysis is presented in Appendix 3. 
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Conservation Life (yrs): 
Program Life (vrs): 

15 
5 

I BenefitKOst Ratio 1 1.66 I 2.07 I 0.33 1 
In addition to estimating the savings from each measure, this analysis relies on a range of other 
assumptions and financial data provided in Table 8. 

I Enerw AC ($/Therm): I 0.9194 1 
I Ratio of Non-inc to Incentive Costs I 75.4% I 1 TRC Discount Rate 

Social Discount Rate 
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Appendix 1 - Efficient Home Heating Program Implementation Plan 

UNSG Efficient Home Heating Program 

Program through 
media, HVAC 

equipment distributen 
and contractors 

I 

UNSG reviews ~b 
application with 

respect to application 

I -  4 
program criteria 

Customer installs energy 
efficient HVAC measures 
and submits application 
and required documents 41 to UNSG 

t 

TEP conducts post 1 (Installation1 I-=--= project and 
installation inspection H a a m t a b l e  Program 

and M&V tracking system 
documentation I I 
I 

Resubmits Resubmits 

decline letter or letter 
of corrective action 

undertakes 
corrective 

action 

and issues 
incentive 
payment 

receives 

Contractor provides application 
documentation to customer, such as 1 AFUE. Model number, invoice. etc. 
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Conference Fees 
Labor - Conference Attendance 
Subcontractor - Conference Fees 

I Efficient Home Heating Program I 

$648 10.0% 
$648 10.0% 
$130 2.0% 

Appendix 2 - Expected 2008 Program Costs 

Subcontractor - Travel - Airfare 
Subcontractor - Travel - Lodging 

Subcontractor - Travel - Mileage 
Subcontractor - Travel - Parking 

Subcontractor - Travel - Meals 

Subcontractor - Travel - Per Diem for Misc. Expenses 
Subcontractor Labor - Conference Attendance 

Subcontractor Labor - Program Development $2,160 I 5.0% 
Subcontractor Labor - Propram Planning I $2.160 I 5 .O% 

$259 4.0% 
$130 2.0% 
$130 2.0% 
$130 2.0% 
$130 2.0% 
$583 9.0% 
$130 2.0?4 

I Subcontractor Labor - PrommProiect Management I $8.640 I 20.0% I 
I $0 I 0.0% I I Subcontractor Labor - Staff Management 

Y 

Subcontractor Labor - Staff Supervision $0 0.0% 
Subtotal Managerial and Clerical Labor $43,200 100.0% 
Travel & Direct Expenses $6,480 
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Labor - Administrative 

Labor - Communications 
1,ahor - Contract Renortine 

Labor - Automated Systems 
$43 
$0 

$43 
$43 

1 .O% 
0.0% 
1 .O% 
1.0% 

Labor - Corporate Services 
Labor - Facilities Maintenance 
Labor - Information Technoloev 

$43 1 .O% 
$43 1 .O% 
$43 1 .O% 

Labor - Materials Management 
Labor - Procurement 
Labor - Regulatory Reporting 
T.ahor - Shon Services 

I 1,ahor - Telecommunications I 

$43 1 .O% 
$43 1 .O% 

$1,728 40.0% 
$43 1.0% 

Labor - Transportation Services $43 I 1 .O% 
Office Sumlies I $43 I 1 .O% 

Subcontractor - Equipment - Computing 
Subcontractor - Equipment - Document Reproduction 
Subcontractor - Equipment - General Office 
Subcontractor - Equipment - Transportation 
Subcontractor - Facilities - LeaseRent Payment 

Postage $43 I 1 .O% 
Subcontractor - Eauinment - Communications I $0 I 0.0% 

$0 0.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 

Subcontractor Labor - Accounts Payable 

Subcontractor Labor - Automated Systems 

Subcontractor Labor - Contract Reporting 

Subcontractor Labor - Accounts Receivable 
Subcontractor Labor - Administrative 

Subcontractor Labor - Communications 

Subcontractor Labor - Comorate Services 

$0 0.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 

Subcontractor Labor - Facilities Maintenance $0 I 0.0% 
Subcontractor Labor - Information Technolow 

Market ing/Adver tising/Ou tr eac h 
Internal Marketing ExDense I $18.000 I 

$0 I 0.0% 

25.0% I I Advertisments / Media Promotions I $4.500 I 

Subcontractor Labor - Materials Management 

Subcontractor Labor - Shop Services 

Subcontractor Labor - Procurement 
Subcontractor Labor - Regulatory Reporting 

Subcontractor Labor - Telecommunications 
Subcontractor Labor - Transnortation Services 

$0 0.0% 
$0 0.0% 

$1,512 35.0% 
$0 0.0% 
$0 0.0% 
$0 0.0% 

Subtotal Overhead 

I Labor - Customer Outreach I $900 I 5.0% I 

$4,320 I 100.0% 

Door Hangers 
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$0 I 0.0% 
Labor - Business Outreach $900 I 5 .OOA 

Labor - Customer Relations $900 I 5.0% 
Labor - Marketing $5.400 I 30.0% 
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Print Advertisements I $2.700 
Radio Spots 
Subtotal Internal Marketing Expense 
Subcontracted Marketing Expense 
Subcontractor - Bill Inserts 

$900 
$18,000 
$18,000 

$900 5 .O% 

Print Advertisements 
Radio Spots 

Subcontracted Marketing Expense 
Subcontractor - Bill Inserts 

Subtotal Internal Marketing Expense 

$2,700 15 .O% 
$900 5 .O% 

$18,000 100.0% 
$18,000 

$900 5 .O% 
Subcontractor - Brochures $900 I 5.0% 

" 
Subcontractor - Print Advertisements 
Subcontractor - Radio Spots 
Subcontractor - Television Spots 
Subcontractor Labor - Business Outreach 

$0 0.0% 
$1,800 1 0 .O% 

$0 0.0% 
$900 5 .O% 

12 

Subcontractor Labor - Customer Outreach 
Subcontractor Labor - Customer Relations 
Subcontractor Labor - Marketing 
Television Spots 

Subtotal Subcontracted Marketing Expense 
Website Development 

Total Marketing/Advertising/Outreach 
Direct Implementation 
Financial Incentives to Customers 

$900 5 .O% 
$900 5 .O% 
$900 5.0% 

$0 0.0% 
$10,800 60.0% 
$1 8,000 100.0% 
$36,000 

$1 63,800 

Subcontractor - Energy Measurement Tools 
Subcontractor - Installation Hardware 

Subtotal Hardware and Materials 
Rebate Processing and Inspection - Labor and Materials 
Labor - Field Verification 

Subcontractor -Audit Applications and Forms 

$624 16.0% 
$234 6.0% 
$78 2.0% 

$3,900 100. 0% 

$1,950 10.0% 
$1 9,500 

Labor - Rebate Processing 
Labor - Site Inspections 
Rebate Applications 
Subcontractor - Rebate Applications 
Subcontractor Labor - Field Verification 

$0 0.0% 
$1,950 10.0% 

$0 0.0% 
$1,950 10.0% 
$3,900 20.0% 



Efficient Home Heating Program 1 
Subcontractor Labor - Rebate Processing 
Subcontractor Labor - Site Inspections 

$5,850 30.0% 
$3,900 20.0% 

Subtotal Rebate Processing and Inspection 
Total Direct Implementation 

$19,500 100.0% 
$195,000 

Evaluation, Measurement and Verification 
EM&V Labor and Materials I $14.250 I 
Evaluation, Measurement and Verification 
EM&V Labor and Materials 
Labor - EM&V 
Materials - EM&V 
Subcontractor Labor - EM&V 

EM&V Overhead 
Benefits - EM&V Labor 

Subtotal EM&VActivity - Labor 

$14,250 
$713 5.0% 
$713 5.0% 

$12,825 90.0% 
$14,250 100.0% 

$0 0.0% 
$750 

Labor - EM&V 
Materials - EM&V 

$713 I 5.0% 
I $713 I 5.0% 

1 Total Budget 1 $300,000 I I 

Subcontractor Labor - EM&V 

EM&V Overhead 
Subtotal EM&VActivity - Labor 

See accompanying Excel spreadsheet for 2008-20 12 program budgets. 

$12,825 90.0% 
$14,250 100.0% 

$750 
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I Benefits - EM&V Labor I $0 I ~ 0.0% I 
Overhead - EM&V $375 I 50.0% 
Subcontractor Overhead - EM&V $0 I 0.0% 
Subcontractor Travel - EM&V 
Travel - EM&V 
Subtotal EM& V Overhead 
Total EM& V 

$0 0.0% 
$375 50.0% 
$750 100.0% 
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C&I Facilities Gas Efficiency Program 

UNSG C&I Facilities Gas Efficiency Program 

Program Concept and Description 

The C&I Facilities Gas Efficiency Program provides prescriptive incentives for the installation of high- 
efficiency gas-fueled equipment and systems including space heating, service and domestic water heating, 
and commercial food service equipment. Prescriptive incentives are offered for a schedule of measures in 
each of these categories. The schedule of measures and incentives is provided in the following sections. 

The viability of each of the prescriptive measures has been assessed through a cost-effectiveness analysis 
according to the Total Resource Cost (“TRC”), Ratepayer Impact Measure (“RIM”) and Societal Cost 
(“SC”) tests. The cost-effectiveness tests account for the energy (therm) savings of each measure, the 
associated avoided costs and net benefits to UNSG, the customer incremental or installed costs, and the 
program administration costs. 

The program includes consumer educational and promotional pieces designed to assist facility operators 
and decision makers with the information necessary to improve the energy efficiency of gas-fueled space 
systems in their facilities. The program includes customer and trade ally education to assist with 
understanding of what technologies are being promoted, what incentives are offered, and how the 
program functions. 

Appendix 1 provides a program implementation process. 

Program Objectives 

The primary goal of the program is to encourage UNSG’s non-residential customers to install energy 
efficiency measures in gas-fueled systems in existing facilities. More specifically, the program is 
designed to: 

0 Provide incentives to facility operators for the installation of high-efficiency gas fueled space heating, 
service and domestic water heating, and commercial food service equipment (see Table 1 for the 
schedule of measures and incentives); 

Overcome market barriers including: 
o Lack of awareness and knowledge about the benefits and cost of energy efficiency improvements; 
o Performance uncertainty associated with energy efficient equipment; 
o Higher first costs for energy efficient equipment; 

Assure that the participation process is clear, easy to understand and simple; and 

Increase the awareness and knowledge of facility operators, managers and decision-makers on the 
benefits of high-efficiency equipment and systems. 

0 

0 

Program Rationale 

Certain barriers exist to the adoption of energy efficiency measures including lack of investment capital, 
competition for funds with other capital improvements, lack of awarenesshowledge about the benefits 
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1 C&I Facilities Gas Efficiency Program 1 
and costs of energy efficiency measures, high transaction and information search costs, and technology 
performance uncertainties. This program is designed to help overcome these market barriers and 
encourage greater adoption of energy efficiency measures in gas-fueled systems in customer facilities. 

In addition to helping customers reduce and manage their energy costs, this program provides other 
societal and customer benefits including reduced greenhouse gas emissions, improved levels of service 
from energy expenditures, and lower overall rates and energy costs compared to other resource options. 

Target Market and Eligibility Requirements 

All non-residential customers in the UNSG service region that receive natural gas service from UNSG are 
eligible to participate in the program. Existing systems that are being replaced on burnout or prior to 
failure/early retirement and systems installed during new construction projects are all eligible for the 
program. Applications will be reviewed by UNSG to determine that the facility is within the UNSG 
service region, the proposed equipment meets energy efficiency standards to qualify for incentive 
payments and that all necessary specifications are provided to determine the energy impact after 
installation. 

Estimate of Baseline Conditions 

UNSG had not conducted a formal baseline study of the existing non-residential market for gas-fueled 
equipment and systems. However, in preparing the analysis of each of the measures included in this plan, 
the baseline performance conditions of each technology were estimated based on best available 
knowledge of current market conditions and technology applications. Resources used for the estimation 
of both baseline and energy efficiency technology performance and cost included (i) the California 
Database of Energy Efficiency Resources (“DEER’); (ii) detailed engineering modeling and simulation 
specific to the region; (iii) data from recognized industry resources such as the Consortium of Energy 
Efficiency (“CEE”) and American Society of Heating Refrigeration and Air Conditioning Engineers 
(“ASHRAE”) ; (iv) manufacturers data; and (v) data accumulated from similar analysis for other regional 
utilities. 

Application and cost basis designators were used to determine which cost elements are used for each 
measure. The application designation is important because it helps to define what type of cost estimate is 
needed by identifying the types of projects where the measure is expected to be applied. There are three 
application codes that have been used: 

0 Retrofit (“mT”) - Replacing a working system with a new technology before the end of its useful 
life, or installing a technology that was not there before. The cost basis for this application is 
typically installed cost; 

Replace-on-burnout (“ROB”) - Replacing a technology at the end of its useful life. The cost basis 
for this application is typically the incremental cost of a more efficient technology compared to a less 
efficient baseline technology; and 

New construction (“NEW”) - Installing a technology in a new construction or major renovation 
project. The cost basis for this application is also typically the incremental cost of a more efficient 
technology compared to a less efficient baseline technology. 

0 

0 

The cost basis designator is used for each measure to determine if the appropriate cost is the incremental 
or installed cost. The cost basis is determined by: (a) the application (RET, ROB, or NEW) and (b) 
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I C&I Facilities Gas Efficiency Program 

whether it is displacing an existing technology, installed in the absence of an existing technology, or is an 
alternative to a competing technology. The cost basis designation is used to define whether the cost is: 

Incremental - the differential cost between a base technology and an energy-efficient technology; or 

Installed - the full or installed cost of the measure including equipment, labor, overhead & profit 
(“OH&P”). 

Products and Services Provided 

90 AFUE or better 
furnace $258 ~ 

The C&I Facilities Gas Efficiency Program is a customer incentive program design that provides rebates 
for the installation of energy efficiency measures in existing non-residential facilities. More specifically, 
the program offers the following products and services: 

0 Consumer education and promotion designed to assist facility operators and decision makers with the 
information necessary to improve the energy efficiency of gas-fueled space heating, service and 
domestic water heating, and conmercial cooking systems; 

Education and promotional efforts for customers and trade allies on how the program functions, what 
energy efficiency technologies are offered, what incentives are provided and the benefits of the 
measures; and 

Prescriptive incentives to encourage the adoption energy efficiency measures. Prescriptive measures 
and incentives provided by the program are included in the tables below. 

0 

Table 1 provides average incentives per unit and unit definition. These are expected incentive levels 
based on market participation. Specific incentive levels for certain items where a variety of 
configurations are possible can be found in the measure analysis worksheets. 

Table 1. PrescriDtive Incentives 
1 -  _ 

.__c._ ____ 

I---- 1 -  Average 
Unit 

Incentive 
- - - ~  Measure I_ Descr9 ____ tion ($)** _Unit Definition*** 

__  __ I Space _. Heating and NeatingMeasures -- __ . 

High-efficiency Furnaces ! 
j High-efficiency Space Heating or Process Boilers* 

Packaged Air Conditioners with High-efficiency Furnaces 

i Energy-efficient Storage Water Heaters 

High-efficiency Fryers 

High-efficiency Griddles 
_____________ __________ 

I High-efficiency Ovens 

-__________ 
85.6% efficient or better 

90 AFUE or better 
furnace with CEE Tier 1 
or 2 AC rating 
64.0% efficient or bettei- 
tank twe  water heater 

.... ~~ 

$200 

42.0% efficient or better 
open or pressure fryer 
45.0% efficient or better 
griddle 
45.0% efficient or better 
combination, deck, 

_- _ _ _ _ _ _ _ _ ~ ~  

_ _ _ _ _ _ _ _ ~  -~ 
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__ -__-_____- _. . - _ _  - ---, Average . 

Unit 
Incentive 

convection, or conveyor 
oven - ~~ 

* The high-efficiency boilers measure applies to both space heating and service water heating 
applications. 
**Incentives will vary depending on unit heating capacity and efficiency 
***Efficiencies will vary depending on specific machine type or configuration 

_- . 

! 

Program Delivery Strategy 

The C&I Facilities Gas Efficiency Program will be implemented by employing the services of a qualified 
implementation contractor. The implementation contractor will be sought through a competitive bidding 
process which will require UNSG to issue an RFP to professional services companies who are active in 
the field of DSM program implementation. UNSG will assign an in-house program manager to oversee 
the activities of the implementation contractor, provide guidance on program activities that is consistent 
with UNSG’s goals and customer service requirements, provide an important contact point for customers 
who are interested in or have concerns about the program, and provide overall quality control and 
management of the delivery process. 

The implementation contractor will provide program administration, application and incentive processing, 
participation tracking and reporting, project quality control, and technical support. In addition to the 
implementation contractor, key partnering relationships include: the local architectural and engineering 
community; electrical, mechanical and building contractors; equipment manufacturers, distributors and 
vendors; professional and trade service associations; and the Arizona Energy Office. As part of the 
implementation plan, UNSG will conduct outreach to each of these partner groups, and provide education 
and training on the benefits and functioning of the program. 

Program Marketing and Communications Strategy 

The marketing and communications strategy will be designed to inform customers of the availability and 
benefits of the program and how they can participate in the program. The strategy will include outreach 
to key partners and trade allies including the architectudengineering and contractor community, relevant 
professional and trade associations and other parties of interest in the market. An important part of the 
marketing plan will be content and functionality on the UNSG website, which will direct customers to 
information about the program. More specifically, the marketing and communications plan will include: 

Education seminars implemented in each market to provide details about how to participate in the 
program. The seminars will be tailored to the needs of business owners, building managers, 
architects, engineers, vendors, and contractors; 
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C&I Facilities Gas Efficiency Program 1 
0 A combination of strategies including major media advertising, outreach and presentations at 

professional and community forums and events, and through direct outreach to key customers and 
customer representatives. Marketing activities will include: 
o Brochures that describe the benefits and features of the program including program 

application forms and worksheets. The brochures will be mailed upon demand and 
distributed through the call center and the UNSG website and will be available for various 
public awareness events (school training, presentations, seminars etc); 
Targeted mailing used to educate customers on the benefits of the program and explain how 
they can apply; 
Customer and trade partner outreach and presentations (e.g., school associations, BOMA, 
AS=) informing interested parties about the benefits of the program and how to 
participate; 
Print advertisements to promote the program placed in selected local media including the 
newspapers and trade publications in the UNSG service territory; 
Website content providing program information resources, contact information, 
downloadable application forms and worksheets, and links to other relevant service and 
information resources; 
UNSG customer care representatives trained to answer any customer questions regarding the 
program; 
Presence at conferences and public events used to increase general awareness of the program 
and distribute program promotional materials; and 
Presentations by the program manager to key customers and customer groups to actively 
solicit their participation in the program. 

o 

o 

o 

o 

o 

o 

o 

The marketing strategy will identify key customer segments and groups for target marketing 
including the school districts, commercial htchens and Laundromats and prepare specific 
outreach activities for these customers; 

UNSG will design and develop the content, messaging, branding, and calls to action of all of the 
marketing and collateral materials used to promote the program; and 

The implementation contractor will be responsible for assisting with program promotion 
including customer contact, attendance at public presentations and events, and will be the primary 
contact point from the website and other promotional materials. 
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I C&I Facilities Gas Efficiency Program I 

Annual Incremental 
Savings 

Program Implementation Schedule 

.- - 

~~ 

The program implementation schedule is summarized in Table 2. 

Energy Savings (therms) 
Energy Savings (kwh) 

Estimated Energy Savings and Environmental Benefits 

87,062 89,674 92,364 95,135 97,989 
1,837 1,893 1,949 2,008 2,068 

Total annual energy savings goals are presented in Table 3. Appendix 3 provides further information 
about estimated energy savings for each measure category, including the measure and program level 
benefit cost analysis. Appendix 3 also provides the expected project technology mix for 2008, which is 
considered to be the template for all program years. 

As a result of the energy savings shown above, it is estimated that the program will produce 
environmental benefits through avoided emissions of carbon dioxide (CO,). The estimated avoided 
emissions from 2008 - 2012 are shown in Table 4: 

Table 4. Projected Environmental Benefits, 2008 - 2012 
I C02 Emissions Avoided I 2,732 I Tons ] 
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I C&I Facilities Gas Efficiency Program I 

TRC Discount Rate 
Social Discount Rate 
Weighted Average NTG Ratio: 

Program Cost Effectiveness 

8.50% 
5.00% 

75% 

Table 5 provides a summary of the benefidcost analysis results for this program according to the TRC, 
SC and RIM tests. A benefiticost analysis summary of all measures is presented in Appendix 3 .  

Total Program Budget 

Total Administrative Cost Allocation 

In addition to estimating the savings from each measure, this analysis relies on a range of other 
assumptions and financial data provided in Table 6. Because the program consists of a variety of 
measures, each with a unique avoided cost and economic useful life, these metrics are not provided in 
Table 6 but can be found in the individual measure analysis worksheets. 

$200,000 
$38,000 

Table 6. Other Financial Assumptions 
1 Ratio of Non-inc to Incentive Costs I 96.7% I 

Subcontracted \Iarketing Expense 
Total Direct Implementation 

S 15,000 
$1 24,000 

Program Costs (Budget) 

Rebatc Proccssing & Inspcction 
Total EM&V Cost Allocation 

The average annual budget of approximately $212,365 will be allocated as shown in Table 7, while Table 
8 provides the expected program budgets through 2012. Appendix 2 provides additional details on the 
2008 budget. 

$1 1.160 
$8,000 

Table 7.2008 Program Budget 

EM&V Activity 
EM&V Overhead 

$7,600 
$400 

I Managerial & Clerical I $30.400 I 
~~ ~~ 

Travel & Direct Expenses I $4,560 

Internal Marlcting Expense I $15,000 I 

I Financial Incentives I $101.680 I 
Support Activity Labor I $aq 

I $4,960 I Hardware & Materials I 
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C&I Facilities Gas Efficiency Program 

Financial Incentives 
Administrative Costs 
Incentives as % of Budget 

I Total Budget 1 $200,000 I $206,000 I $212,180 I $218,545 I $225,102 1 
$101,680 $104,730 $107,872 $1 11,108 $114,442 
$98,320 $101,270 $104,308 $107,437 $1 10,660 
50.84% 50.84% 50.84% 50.84% 50.84% 

Measurement, Evaluation, and Research 

UNSG will adopt a strategy that calls for integrated data collection that is designed to provide a quality 
data resource for program tracking, management and evaluation. This approach will entail the following 
primary activities: 

0 Database management - As part of program operation, UNSG will collect the necessary data 
elements to populate the trachng database and provide periodic reporting. 
Integrated implementation data collection. UNSG will work with the implementation 
contractor to establish systems to collect the data needed to support effective program 
management and evaluation through the implementation and customer application processes. The 
database tracking system will be integrated with implementation data collection processes. 
Field verification. UNSG will conduct field verification of the installation of a sample of 
measures throughout the implementation of the program. 
Tracking of savings using deemed savings values. UNSG will develop deemed savings values 
for each measure and technology promoted by the program and periodically review and revise the 
savings values to be consistent with program participation and accurately estimated the savings 
being achieved by the program. 

This approach will provide UNSG with ongoing feedback on program progress and enable program 
management to adjust or correct the program so as to be more effective, provide a higher level of service, 
and be more cost beneficial. Integrated data collection will also provide a high quality data resource for 
evaluation activities. 
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UNSG reviews 
application with 

respect to program 
criteria 

Appendix 

Customer UNSG issues pre- 
.a submits , participation M&V 

application to documentation 
UNSG 

UNSG promotes 
Program through 
business owners, 

building managers, 
architects, engineers, 
WAC contractors an( 

distributors of 
commercial cooking 

equipment 

UNSG 
approveddisapproves 

application 
Yes 

1 

UNSG enters into 
program tracking 

system 

Customer 
provides project 

documents 
(contractor 
information. 
timeline, etc) 

- C&I Facilities Gas Efficiency Implementation Process 

letter 

efficiency opportunities with 
UNSG and industry 

standard tools 

Customers 
install and 

commission 
energy efficient 

measures 

UNSG provides trade 
partner training to 

architects, engineers, 
vendors, WAC 
contractors and 
distributors of 

commercial cooking 
equipment. UNSG 

promotes ally partners 
to customers through 

web-site 

incentive installation inspection 

M&V documentation 
payment request 

Installation 
acceptable 

corrective action 

1 
UNSG updates 

project and program 
tracking system and 

issues incentive 
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C&I Facilities Gas Efficiency Program 

Budget Items 
Administrative 
Managerial and Clerical Labor 
Labor - Clerical 

Allocation 
Budget Rate (%) 

$30,400 
$1.520 5.0% 

Labor - Accounts Payable 
Labor - Accounts Receivable 
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1 C&I Facilities Gas Efficiency Program I 

Labor - Regulatory Reporting 

Labor - Telecommunications 
Labor - Shop Services 

Labor - Transportation Services 

Labor - Procurement 
$1,216 40.0% 

$30 1.0% 
$30 1 .O% 
$30 1 .O% 

Office Supplies 
Postage 
Subcontractor - EauiDment - Communications 

$30 1 .O% 
$30 1 .O% 
$0 0.0% 

Subcontractor - Equipment - Computing 
Subcontractor - Equipment - Document Reproduction 
Subcontractor - Equipment - General Office 
Subcontractor - Equipment - Transportation 

$0 
$0 
$0 
$0 
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C&I Facilities Gas Efficiency Program 

Subcontractor Labor - Rebate Processing 
Subcontractor Labor - Site Inspections 
Subtotal Rebate Processing and Inspection 

Rebate Applications 1 $0 I 0.0% 
Subcontractor - Rebate ADDlications $1.116 I 10.0% 

$3,348 30.0% 
$2,232 20.0% 

$11,160 100.0% 

Subcontractor Labor - Field Verification 1 $2.232 I 20.0% I 

Total Direct Implementation 
Evaluation, Measurement and Verification 
EM&V Labor and Materials 
Labor - EM&V 

~ ~~ ~~ 

$124,000 

$7,600 
$380 5 -0% 

Subcontractor Labor - EM&V 
Subtotal EM& V Activity - Labor 
EM&V Overhead 
Benefits - EM&V Labor 
Overhead - EM&V 
Subcontractor Overhead - EM&V 
Subcontractor Travel - EM&V 

Materials - EM&V I $380 I 5.0% I 
$6,840 90.0% 
$7,600 100.0% 

$400 
$0 0.0% 

$200 50.0% 
$0 0.0% 
$0 0.0% 

Travel - EM&V 
Subtotal EM& V Overhead 
Total EM& V 
Total Budget 

$200 50.0% 
$400 100.0% 

$8,000 
$200,000 
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